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is proud to announce the 
GRAND OPENING 

of our new Service Centers in 

TAMPA 
LOS ANGELES 

COLUMBUS, OG=000 

BOSTON 
NORFOLK 

IILWA U[ mast hr. Service! 
LET US TAKE CARE OF YOUR TUNER PROBLEMS... 

PTS will repair any tuner -no matter how old or new. Fastest Service -8 hour -in and out the same day. Overnight transit to 
one of our strategically located plants. Best Quality -you and your customers are satisfied. 

PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this is why we charge for major parts!). 
You get your tuner back in ORIGINAL EQUIPMENT condition. 

PTS is recommended by more TV Manufacturers than any other tuner company and is overhauling more tuners than all other 
tuner services combined. 

PTS ELECTRONICS, INC. 

VHF, UHF $10.95 
UV -COMBO 17.95 
IF- SUBCHASSIS 12.50 

Major parts and shipping 
charged at cost. (Dealer net!) 

HOME OFFICE BLOOMINGTON. INDIANA 47401 _. 5233 S. HIGHWAY 37 812.824.9331 
ALABAMA .BIRMINGHAM. ALABAMA 35222 524 32ND ST. SO. 205- 323 -2657 
ARIZONA PHOENIX. ARIZONA 85061 2412 W. INDIAN SCHOOL RD. 602.279 8718 
CALIFORNIA CENTRAL LOS ANGELES, CA. 90023 4184 PACIFIC WAY 213- 266 -3728 
CALIFORNIA NORTH SACRAMENTO, CA. NO. 95841 4611 AUBURN BLVD. 916- 482.6220 
CALIFORNIA SOUTH . SAN DIEGO. CA. SO. 92105 5111 UNIVERSITY AVE. 714.280 -7070 
COLORADO ARVADA, COLORADO 80001 4958 ALLISON ST. 303- 423 -7080 
FLORIDA NORTH JACKSONVILLE, FLA. NO. 32210 1918 BLANDING BLVD. 904-389-9952 
FLORIDA CENTRAL TAMPA, FLA. 33690 2703 S. MACDILL 813- 839 -5521 
FLORIDA SOUTH .. MIAMI, FLA. SO. 33168 12934 N.W. 7TH AVE. 305-685-9811 
INDIANA BLOOMINGTON, IND. 47401 5233 S. HIGHWAY 37 812.824 -9331 
KANSAS ....KANSAS CITY. KANSAS 66106 3116 MERRIAM LANE 913.831.1222 
LOUISIANA . METAIRIE. LA. 70003 2914 WYTCHWOOD DR. 504- 885 -2349 
MARYLAND ....SILVER SPRINGS. MD. 20910 1105 SPRING ST. 301- 565.0025 
MASSACHUSETTS EAST .. _..SOMERVILLE, MASS. 02144 52 HOLLAND ST. 617- 666 -4770 
MASSACHUSETTS WEST ..... SPRINGFIELD, MASS. 01103 191 CHESTNUT ST. 413-734-2737 
MICHIGAN DETROIT, MICH. 48235 13709 W. 8 MILE RD. 313- 862 -1783 
MINNESOTA MINNEAPOLIS. MINN. 55408 81.5 W. LAKE ST. 612- 824 -2333 
MISSOURI ST. LOUIS, MO. 63130 8456 PAGE BLVD. 314 -428 -1299 
NEW JERSEY E. PATERSON. N. JERSEY 07407 158 MARKET ST. 201-791-6380 
NEW YORK _. BUFFALO. NEW YORK 14212 993 SYCAMORE ST. ... . 716-891-4935 
NORTH CAROLINA __ _ _ _.. CHARLOTTE, N. CAR. 28205 724 SEIGLE AVE. 704 -332.8007 
OHIO SOUTH .CINCINNATI, OHIO 45215 8180 VINE ST. 513- 821 -2298 
OHIO CENTRAL COLUMBUS. OHIO 43227 4003 E. LIVINGSTON AVE. 614-237-3820 
OHIO NORTH PARMA. OHIO 44134 5682 STATE RD. 216.845.4480 
OKLAHOMA OKLAHOMA CITY, OK. 73106 3007 N. MAY 405- 947.2013 
OREGON PORTLAND. OREGON 97213 5220 NE SANDY BLVD. 503.282.9636 
PENNSYLVANIA WEST PITTSBURGH, PA. 15202 257 RIVERVIEW AVE. W. 412- 761.7648 
PENNSYLVANIA EAST .UPPER DARBY. PA. 19082 1742.44 STATE RD. 215- 352 -6609 
TENNESSEE MEMPHIS, TENN. 38118 3614 LAMAR AVE. 901- 365.1918 
TEXAS SOUTH ...HOUSTON, TEXAS 77032 4324 -26 TELEPHONE AVE. 713-644-6793 
TEXAS NORTH LONGVIEW, TEXAS 75601 MOPAC RD. 214- 753.4334 
VIRGINIA ._ NORFOLK. VA. 23504 3118 E. PRINCESS ANNE RD. 804- 625 -2030 
WASHINGTON SEATTLE. WASH. 98108 432 YALE AVE. 206.623.2320 
WISCONSIN . MILWAUKEE. WIS. 53215 3509 W. NATIONAL 414- 643.8800 

We offer you finer, faste . 

Pre iIN 
Tuner Service 

ELECTRONICS, INC.... 
. .. Number ONE and still trying harder! 

(Not a Franchise Company) 

1 YEAR 

GUARANTEE 
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MITS Altair Computer Report II 

MITS Announces Lower Memory Prices! 
On July 1, 1975, MITS lowered the price of the Altair 1K Static 

Memory Card (88- 1MCS). The kit price was dropped from $176 
to just $97 while the assembled price was dropped from $209 
to $139. 

This price reduction was made possible by a reduction in the 
price of the Altair 1K 8101 memory chips. 

Also affected was the price of 88 -MM 256 byte (word) memory 
modules. The $53 kit price was lowered to just $14 and the $61 
assembled price to 826. 

Altair BASIC -Not Just 
Anybody's BASIC 

Altair BASIC is an easy -to -use programming language that can 
solve applications problems in business, science and education. 

You will find that with only a few hours of using BASIC that 
you can already write programs with an ease that few other com- 
puter languages can match. 

Altair BASIC doesn't compromise power for simplicity. While 
it is one of the simplest computer languages in existence, it is 
also a very powerful language. 

ALTAIR BASIC comes in three versions. The first of these is a 
4K BASIC designed to run in an Altair with as little as 4,000 words 
of memory. This powerful BASIC language has 6 functions (RND, 
SQR, SIN, ABS, INT, and SGN) in addition to 15 statements (IF . . . 

THEN, GOSUB, RETURN, FOR, NEXT, READ, INPUT, END, DATA 
COTO, LET, DIM, REM, RESTIRE, PRINT, STOP) and 4 commands 

(LIST, RUN, CLEAR, SCRATCf9). 

The second ALTAIR BASIC option is the 8K BASIC designed 
to run in an Altair with as little as 8,000 words of memory. This 
BASIC language is the same as the 4K BASIC only with 8 addi- 
tional functions (COS, LOG, EXP, TAN, ATN, INP, FRE, POS) and 
4 additional statements (ON ... GOTO, ON ... GOSUB, OUT, 
DEF) and 1 additional command (CONT). This BASIC has a multi- 
tude of advanced STRING functions and it can he used to control 
low speed devices- features not normally found in many BASIC 
languages. 

The third ALTAIR BASIC is the EXTENDED BASIC version 
designed to run on an Altair with as little as 12,000 words of 
memory. It is the same as the 8K BASIC with the addition of 
PRINT USING, DISK I /O, and double precision (13 digit accuracy) 
add, substract, multiply and divide. 

Altair BASIC is only the beginning. MITS is currently engaged 
in an extensive software development program. Other software 
now available includes an Assembler, System Monitor, and Text 
Editor. 

Altair software comes with complete documentation. 

One Month Specials 
The Altair Users Group is quite possibly the largest computer 

hobbyist organization in the World. It is both a means of communi- 
cation among Altair Users and a method of building a comprehen- 
sive library of Altair programs. All Altair 8800 owners are entitled 
to a free, one year membership in this group. 

For one month only, you can become an Associate Member for 
one year at a reduced rate of $10 (regularly S30). Among other 
benefits you will receive a subscription to the monthly publication, 
Computer Notes, which contains complete update information on 
Altair hardware and software developments, programming tips, 
general computer articles and other useful information. 

Now available is the Altair Software Documentation Book I which 
contains technical data on the Altair Assembler, Text Editor, System 
Monitor and BASIC language software. This documentation is free 
to purchasers of Altair BASIC. For one month only, it is being 
offered for only $7.50 (regularly $10). 

Offers good until September 30, 1975. 

The 1K Static Memory Card contains 1024 bytes of memory 
with a maximum access time of 850 nanoseconds. 

Now ready for production is the new Altair 2K Static Memory 
Card (88 -2MCS) with 2048 bytes of memory. Like the 1K Static 
Memory this new card contains memory protect features and 
provisions for disabling the ready. 

It has a maximum access time of 850 nanoseconds and is 
engineered with the finest components available. It is inexpen- 
sively priced at $145 kit and $195 assembled. 

HARDWARE PRICES: 
Altair Computer kit with complete assembly instructions__ í439 
Assembled and tested Altair Computer 5621 
1,024 Byte Static Memory Card _ _ _ . _ $97 kit and 5139 assembled 
2,048 Byte Static Memory Card 5145 kit and 5195 assembled 
4,0% Byte Dynamic Memory Card S264 kit and $338 assembled 
Full Parallel Interface Card $92 kit and 5114 assembled 
Serial Interface Card RS232) .5119 kit and 5138 assembled 
Serial Interface Card (TTL or Teletype) $124 kit and $146 assembled 
COMTER II' 5780 kit and 5920 assembled 

The Comter II Computer Terminal has a full alpha -numeric keyboard and a 
highly readable 32- character display. It has its own internal memory of 256 
characters and complete cursor control. Also has its own built -in audio cassette 
interface that allows you to connect the Comter II to any tape recorder for 
both storing data from the computer and feeding it into the computer. Requires 
an RS232 Interface Card. 

SOFTWARE PRICES: 
Altair 4K BASIC 5350 

Purchasers of an Altair 8800, 4K of Altair Memory, and Altair Serial I/O or 
Audio -Cassette I/O ONLY 560 

Altair 8K BASIC 5500 
Purchasers of an Altair 8800, 81( of Altair Memory, and Altair Serial I/O or 
Audio -Cassette I/O ONLY 575 

Altair EXTENDED BASIC $750 
Purchasers of an Altair 8800, 12K of Altair Memory, and Altair Serial I/O or 
Audio -Cassette I/O ONLY 5150 

Altair PACKAGE ONE (assembler, lest editor, system monitor) 
Purchasers of an Altair 8800, 8K of Altair Memory, and Altair I/O ONLY 530 

NOTE: When ordering software, specify over tape or cassette tape. 

Warranty: 90 days on parts for kits and 90 days on parts and labor for assembled 
units. Prices, specifications, and delivery subject to change. 

MAIL THIS COUPON TODAY! 

Enclosed is check for S 

BankAmericard Or or Master Charge # 

Altair 8800 Kit Assembled Options 
Include $8 for postage & handling (list on separate sheet) 

Altair Users Group Associate Software Documentation 
Please send free literature 

NAME 

ADDRESS 

CITY STATE & ZIP 
MITS/6328 Linn N.E., Albuquerque. NM 87108 505/265 -7553 or 262 -1951 

L 

Creative Electronics 

MITS/6328 Linn N.E., Albuquerque, NM 87108 505/265 -7553 or 262 -1951 
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GTE Sylvania, Electronic Components Group, 100 First Avenue, Waltham, MA. 02154 

The death of 
a solid -state device 
needn't complicate 

your life. 

You take a look at the job and the brand 
name's Bigston or Kobekiito or Teaberry or 
Pace. 

No problem! 
Sylvania replacement modules and IC's 

fit these brands like a glove. They also fit over 
122 other brands, including RCA, Panasonic, 
Sony -and, of course, Sylvania. 

For the vast majority of domestic and 
imported electronic equipment, all you 

need is a basic stock of Sylvania ECG' Semi- 

conductors. And our new Replacement Guide 
to show you which ones go where. 

For a copy, see your Sylvania distributor. 

We're helping you make it. 

CIO SYLVANIA 

Repair over 126 
domestic and imported 
brands with 
Sylvania modules and IC's. 
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33 Electronic Doorbell Has IC Memory 
Use a PROM to "remember" the tune. Program 
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ON THE COVER 

This electronic doorbell is 
really a computer in disguise. 
You program it to play the tune 
of your choice. The memory is 
a PROM. To get started now, 
turn to page 33. 

A NEW TURNTABLE that doubles as a 
changer is available from B.I.C. We've run 
it through our lab so we could tell you how 
well it works. .... see page 53 

TOO MUCH SIGNAL at the antenna terminals 
of your TV receiver can cause some serious 
problems. Why this happens and what you 
can do about it are described in the article 
starting on page 58. 

Radio -Electronics, Published monthly by Gerns- 
back Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212 -777 -6400. Sec- 
ond -class postage paid at New York, NY and 
additional mailing offices. One -year subscription 
rate: U.S.A., U.S. possessions and Canada, $8.75. 
Pan -American countries, $10.25. Other countries, 
$10.75. Single copies 75c. (0 1975 by Gernsback 
Publications, Inc. All rights reserved. Printed in 
U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices 
of undelivered copies (Form 3579) to Radio - 
Electronics Subscription Service Boulder, CO 
80302. 

A stamped self- addressed envelope must ac- 
company all submitted manuscripts and /or art- 
work or photographs if their return is desired 
should they be rejected. We disclaim any re- 
sponsibility for the loss or damage of manuscripts 
and /or artwork or photographs while in our 
possession or otherwise. 

As a service to readers, Radio- Electronics publishes available plans or information relating to newsworthy products. techniques and scientific and technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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looking ahead 

TV's 'boundaries' 

Giant -screen displays, huge 
reduction in bandwidth and 
higher -resolution pictures are 

distinct technical possibilities 
within the next 10 years. These 
are among the conclusions in 

a three -volume report, Tech- 
nological Boundaries of Tele- 
vision, issued by the FCC after 
a two -year commissioned 
study by consultant Raymond 
Wilmotte. 

Wilmotte's report sees 4 X 
6 -foot pictures as within the 
purchasing power of high mid- 
dle -class homes within the 
next decade. He cites the 
"Sampledot" system already de- 
veloped by General Electric as 

a major step toward a drastic 
cut in television bandwidth. 
G -E has achieved television 
transmissions in 25 percent of 
the present bandwidth with 
only minor picture impair- 
ment, and Wilmotte forecasts 
that the picture of the future 
may require only 5 or 10°/0 of 
the existing bandwidth for a 

sharpness equal to that of pres- 
ent broadcasts. 

He also sees the possibility 
of increasing the resolution of 
the television picture to 1,100 
lines, but says the effect would 
make "a difference that is very 
noticeable to some, but not 
very significant to others." He 

adds this tribute to the cur- 
rent TV standards: "Generally 
speaking, the quality obtain- 
able today on a good television 
set can be considered as very 
good. It is indeed surprising 
that the complex standards es- 

tablished over 20 years ago 
were so good that in this age 
of rapid technological advance, 
no truly significant improve- 
ments have been found." 

His study sees direct satel- 
lite- transmission worth further 
investigation and questions 
whether "the benefits of uni- 
formity of service, of providing 
even remote and mountainous 
areas with the same quality of 
service available to large cities, 
were given the consideration 
they deserve." He also believes 
careful study should be given 
to frame -grabbers and vertical - 
interval transmissions which 

could present graphic or writ- 
ten material along with TV 
broadcasts. 

As to the concept of a na- 
tion completely connected by 
cable, Wilmotte feels it "is a 

long way off in time and would 
require an enormous invest- 
ment." The report concludes 
that private industry, rather 
than government, should con- 
tinue to finance hardware re- 
search. 

Slipped disc 

The videoplayer seems once 
again to be sinking slowly over 
the horizon -into the future, 
that is. As reported here, both 
RCA and Philips -MCA have 
pledged to have their respec- 
tive videodisc systems on the 
American market late in 1976. 
Now Zenith, which has exten- 
sively researched videodiscs, 
comes up with the statement 
that it won't market any such 
device until "1979 at the earli- 
est." It's not that Zenith isn't 
sold on videodiscs -indeed, it's 
enthusiastic -but it doesn't see 
it as ready for serious market- 
ing for four years or more. 

At any rate, you're well ad- 
vised not to hold your breath. 
Like the giant- screen electro- 
luminescent picture- on -the- 
wall TV, the practical family - 
priced videoplayer is another 
gadget which moves further 
into the future as time goes by. 
Don't miss our exclusive report 
in 1979 forecasting a home 
videodisc system by 1982. To 
be followed by a subsequent 
report in 1982 forecasting . . . 

well, you know. 

Domestic satellite TV 

Nothing has excited broad- 
casters and cable -TV operators 
in recent years so much as the 
inauguration of domestic satel- 
lite service. At press time, 
Western Union's Westar was 
the only one in operation over 
the U.S., but the Canadian 
satellite was being used by 
some American companies and 
the launching of the RCA bird 
was anticipated. The Corpora- 
tion for Public Broadcasting, in 

charge of facilities for the na- 
tion's non -commercial broad- 
casters, has already advertised 
for bids for 160 earth stations. 
The advantages over using the 
telephone company's land 
lines for TV, according to CPB 

President Henry Loomis, in- 
clude not only cost but the fact 
that a television signal can be 
carried by satellite interlaced 
with two pairs of sound tracks, 
providing stereo radio and 
stereo or two -language televi- 
sion on the same carrier. In ad- 
dition, specialized programs 
can be used selectively by sta- 
tions with specialized interests 
(for example, Spanish -language 
programs could be beamed to 
New York, Chicago and Los 

Angeles) without the necessity 
of these outlets being located 
in the same geographical area. 

The idea of connecting cable 
systems via satellite for pay -TV 
broadcasting is picking up 
steam rapidly. The nation's 
biggest cable -TV owner, Tele- 
prompter, is requesting per- 
mission to erect 20 earth sta- 
tions and plans eventually to 
make Home Box Office service 
available to more than 80% of 
its over one million subscribers 
across the country. UA Cable - 
vision has already started pre- 
paring for Cable -TV earth sta- 
tions, and virtually every other 
major cable operator is excited 
about the prospect. The inde- 
pendent television networks, 
such as TV News and Target 
Network, are exploring use of 
the satellite to distribute their 
programming to stations. The 
major networks, of course, 
have been looking into the sit- 
uation for years but could be 
the last to move because of 
their long -time ties with AT &T. 

Crowded CB 

As badly crowded as the 
Citizens' band is, it's bound to 
get worse before the FCC fi- 
nally gets around to doing 
something about it -such as 

enlarging the band and switch- 
ing all transmissions to SSB. 

One major clue came at the 
recent Consumer Electronics 
Show in Chicago. The CES this 
year seemed to mark the debut 

of CB as a major consumer 
product -as did the Newcom 
show held earlier in Las Vegas. 
Some 28 cf the CES exhibitors 
displayed CB radios -mostly 
mobile, and some in strange 
formats, such as combination 
eight -track tape player, stereo 
FM, AM and transceiver. 

Virtually every CB manufac- 
turer was back -ordered. Many 
of them weren't accepting any 
new customers. They all agreed 
their product was in demand, 
but nobody really knew why. 
There were some suggestions 
that consumer demand might 
not be as great as it appeared, 
and that most of the clamor 
for CB equipment may be from 
dealers who had suddenly dis- 
covered the field and wanted 
to enter. For years CB was tra- 
ditionally a parts -house prod- 
uct, but recently it has moved 
into such huge chains as Sears, 

Ward and J. C. Penney -and 
the next step is to the appli- 
ance dealer and the discount- 
er. Just filling up the distribu- 
tion pipelines requires a huge 
supply. Suppose there's not a 

real consumer boom -just a 

distribution boom? Well, that 
means shoppers for CB gear 
might get themselves some 
great bargains in about a year 
when disillusioned retailers 
start liquidating their CB inven- 
tories. 

Zoom 

In a new TV -model season 
virtually devoid of innovation, 
one feature stands out. This is 

the "zoom" feature on a new 
remote -control by Zenith. 
When the viewer presses the 
zoom button on the noiseless 
hand -held remote unit, the 
center portion of the picture 
is enlarged by 50% for an in- 
stant close -up. 

Now, this may sound a little 
familiar to old- timers. As a 

matter of fact, the same prin- 
ciple was used in the first Ze- 
nith black- and -white sets (the 
ones with the round picture, 
remember ?), except that the 
close -up was activated by a 

switch below the picture tube. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Talk about 
Microwave Tube Replacements 
and whose name comes up first? 

Amperex. 

What gave Amperex 
such leadership in Microwaves? 

Radar Magnetrons and Klystrons, 
Microwave Oven Magnetrons, 
UHF Klystrons, Industrial Magnetrons, 
Silicon Rectifier Stacks, TR Tubes, 
Pulse Modulator Tetrodes, 
Thyratrons and SCR's, 
Gunn Oscillators, 
Silicon Detector Diodes. 

For complete information on 
Amperex Replacement Tubes 
and Components for 

Microwave Ovens & 
Commercial Radar Equipment 
Radio & TV Broadcast 
Equipment 
Industrial Power 
Supplies & Oscillators 
RF Communications Transmitters 

- Scientific Instruments ... 
contact Bob Norris. Distributor Sales Operation. 
Amperex Electronic Corporation. Hicksville. New York 11802 
Telephone. 516 931 6210. 
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Last of the pioneers is gone - 
Alexanderson dies at age 97 

Ernst Frederik Werner Alexanderson, 
the last survivor of the great radio pio- 
neers of the turn of the century, died 
May 14. He was 97 years old. Famous 
as the inventor of the high- frequency 
alternator that made high -power trans- 
atlantic radio telegraphy possible, for 
early work in television and for numer- 
ous other radio inventions, he also did 
important early work in high -voltage DC 

power transmission. He was granted 342 

patents during his lifetime, 322 of which 
were awarded him during his 46 -year 
career with General Electric -an average 
of one patent every seven weeks. 

E. F. W. ALEXANDERSON 

Born in Sweden and educated there 
and in Germany, he came to the United 
States in 1901. He immediately visited 
Dr. Charles Steinmetz of General Elec- 
tric, whose works he had read, and 
started to work for G.E. In 1904 he was 
entrusted with the task of constructing 
a high- frequency alternator -to generate 
power at 100 kHz -following specifica- 
tions supplied by Professor Reginald 
Fessenden. It was completed after two 
years' work and experiment, and in- 

stalled at Fessenden's station at Brant 
Rock, Massachusetts. There, on Christ- 
mas Eve, 1906, it transmitted over a 

radius of several hundred miles, the first 
voice and music broadcast in history. 

Not entirely satisfied with Fessenden's 
approach, Alexanderson designed and 
built another alternator with an iron core 
and other new features. When demon- 
strated, it was so much better than ear- 
lier machines that Fessenden himself 

had the Alexanderson ideas embodied 
in two alternators General Electric was 
building for him at the time. The Alex - 
anderson alternator became the stan- 
dard transmitter for high -power radio 
transmission until it was superseded by 

tube transmitters. 
Alexanderson's invention of the mag- 

netic amplifier was used first as a mag- 
netic modulator for the alternator. Also 
superseded by vacuum -tube devices, 
magnetic amplifiers are still used in 

some applications where a rugged and 
reliable device for controlling alternating 
current with small amounts of DC is re- 
qui red. 

Applying his theory of multiple tuning 
for long -wave antennas, Alexanderson 
further improved transatlantic transmis- 
sion. Six tuned downleads along the 
mile -long antenna of the New Brunswick 
(NJ) station, which had a power of 200 
kW and an antenna current of 400 
amperes, increased its output ten times. 

During World War I, the government 
turned to Dr. Alexanderson for help in re- 
ceiving radio messages through impene- 
trable German interference. He and an 

assistant, Harold Beverage, found that 
an antenna consisting of a wire two miles 
long stretched in the direction of Europe, 
with another two -mile wire stretched in 

the opposite direction and connected to 
it through balancing coils, not only elim- 
inated the German radio barrage but 

also greatly reduced natural static. 
In 1919, the Radio Corporation of 

America (now RCA) was formed, with 
General Electric as one of the parent 
companies. Alexanderson became the 
chief engineer of the new company. He 

divided his time from 1919 to 1924 be- 
tween R.C.A. and G.E., and supervised 
the construction of radio stations in 

various parts of the world. At the opening 
of a new Swedish transatlantic station, 
he received the Order of the North Star 
from King Gustav V. 

Alexanderson turned his attention to 
television in the late '20's. His transmit- 
ter was in his lab and he had a receiver 
in his home. Thus, in 1927, he had the 
first demonstration of home television. 
(After retiring from G.E. in 1948, he again 
joined RCA for a time, as a consultant 
working in the field of color television.) 

As early as 1923, Alexanderson had 

applied for a patent for an inverter, a 

device to change AC to DC and to re- 

verse the process. Following the issue 
of the patent -in 1931 -he carried on 

work in the extremely- high -voltage 
transmission of power. In 1936, under 
Alexanderson's direction, G.E. installed 
a pioneer high -voltage DC power line be- 

tween Schenectady and Mechanicville, 

about 15 miles away, using inverters to 
step the current up to high -voltage DC 
for transmission and to change it back to 
AC at ordinary voltages at the other end. 

Dr. Alexanderson was elected to the 
Royal Academy of Sweden -the body 
that bestows the Nobel Prizes in science 
-in 1934. Besides the Order of the 
North Star, he received the IRE Medal 
of Honor in 1919, Knighthood of the 
Polish Order of Polonia Restituta in 1924, 

the John Ericsson medal in 1928, the 
Edison Medal of the AIEE in 1944, the 
Cedergren Gold Medal from the Royal 
Technical Institute of Sweden in 1945 

and the Royal Danish Medal in 1946. 

He was a fellow and past president of 
the IRE and a fellow of the AIEE, before 
the two merged into the present IEEE, 
and received a number of honorary de- 
grees from U.S. and Swedish institutions. 

Widowed twice, Dr. Alexanderson is 

survived by his third wife, four children, 
nine grandchildren and five great- grand- 
children. 

Driverless busses are on the way! 
A driverless bus is being studied at 

the Transport and Road Research Lab- 
oratory, Crowthorne, Berkshire, England. 
The original object of research was to 
reduce dangers due to driver fatigue. 
The solution that was discovered was - 
eliminate the driver! The bus remains 
over a buried electrical cable in the 
roadway and will follow it around fairly 
sharp bends. 

THE MAN IN THE DRIVER'S SEAT in this 
bus Is not driving; he is observing and re- 
porting on the action of a driverless bus. 

The object of research is now to pro- 
vide a commuter or interurban bus, using 
a driver to take the coach through the 
town and pick up passengers. Then it 

moves out onto the roadway, the driver 
(continued on page 12) 
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INCLUDED 

EXCEPT TUBES 
AND TRANSISTORS 

A UHF Tuner with 
70 channels which are 
detented and indicated 
just like VHF channels. 
A VHF Hi Gain 
Solid State Tuner. 
AC Powered. 
90 Day Warranty. 

Demonstrate the Er= to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

TSC 

WATCH US 
GROW 

HEADQUARTERS 
ARIZONA 
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extra. This price does not include mutilated tuners. 
Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
UNIVERSAL REPLACEMENT TUNER $12.95 
This price buys you a complete new tuner built spe- 
cifically by Sarkes Tarzian Inc. for this purpose. 
All shafts have a maximum length of 10' 2 " which 
can be cut to 11/2". 
Specify heater type parallel and series 450 mA 
or 600 mA. 

CUSTOMIZ 
Customized tuners are available at a cost of only 
$15.95. With trade -in $13.95. (L. S A ONLY) 

Send in your original tuner for comparison purposes 
to any of the centers listed below. 
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IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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Whedo . 

the pros geit their 
training? 

Almost half of the successful TV servicemen have 

ó 
home study training and with them, it's NRI 2 to 1. 
It's a fact! Among men actually making their living repairing 

ó 
TV and audio equipment, more have taken training from NRI 

2 than any other home study school. More than twice as many! 
8 



Not only that, but a national 
survey* performed by an 
independent research 
organization, showed that the 
pros named NRI most often as 
a recommended school and as 
the first choice by far among 
those who had taken home 
study courses from any school. 
Why? Perhaps NRI's 60 -year 
record with over a million 
students...the solid training 
and value built into every NRI 
course...and the designed -for- 
learning equipment originated 
by NRI provide the answer. 
But send for your free NRI 
catalog and decide for yourself. 

25" Diagonal Color TV... 
Professional Instruments 
As a part of NRI's Master 
Course in TV /Audio servicing, 
you build a big -screen solid 
state color TV with every 

modern feature for 
great reception and 
performance. As you 
build it, you perform 
stage -by -stage 
experiments designed 
to give you actual 
bench experience 
while demonstrating 
the interaction of 
various stages of the 
circuitry. And your 
TV comes complete 
with console cabinet, 
an optional extra 
with other schools. 
Likewise, NRI's 

instruments are a cut above 
the average, including a 31/2 

digit precision digital 
multimeter, triggered sweep 5" 
oscilloscope, and integrated 
circuit TV pattern generator. 
They're top professional 
quality, designed to give you 
years of reliable service. You 
can pay hundreds of dollars 
more for a similar course and 
not get a nickel's worth extra 
in training and equipment. 

Two Famous Educators... 
NRI and McGraw -Hill. 
NRI is a part of McGraw -Hill, 
world's largest publishers of 
educational material. 
Together, they give you the 
kind of training that's geared 
for success...practical know - 
how aimed at giving you a real 
shot at a better job or a 
business of your own. You 
learn at home at your 
convenience, with "bite- size" 
lessons that ease learning and 
speed comprehension. Kits 
designed to give you practical 
bench experience also become 
first -class professional 
instruments you'll use in your 
work. 

'Summary of survey results upon request. 

RI 
NRI SCHOOLS 

r4 TVraw -Hill Continuing Education Center 

til! 
Ir 

9 W isconsin Avenue, 
Washington, D.C. 20016 

Widest Choice of 
Courses and Careers. 
NRI doesn't stop with just one 
course in TV /Audio servicing. 
You can pick from five 
different courses (including an 
advanced color course for 
practicing technicians) so you 
can fit your training to your 
needs and your budget. Or, 
you can go into Computer 
Technology, learning on a real, 
digital computer you build 
yourself. Communications 
with famous Johnson 
transceiver. Aircraft or Marine 
Electronics. Mobile radio, 
and more. 

Free Catalog... 
No Salesman Will Call. 
Send the postage -paid card 
for our free color catalog 
showing details on all NRI 
electronics courses. Lesson 
plans, equipment, and career 
opportunities are fully 
described. Check card for 
information on G.I. benefits. 
No obligation, no salesman 
will call. Mail today and see 
for yourself why the pros 
select NRI two to one! 

If card is missing, write to: 

11 
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lines it up with the guiding cable, sets 
the speed for the trip, and departs. Clos- 
ing the door starts the bus that proceeds 
automatically to the city of its destina- 
tion. 

An optical detector emits a modulated 
infrared beam that is reflected to a 

photocell on the bus from any object 
blocking the road, applying brakes and 
stopping the vehicle till the road is clear. 
On arrival at the end of the cable, the 
bus stops and is boarded by another 
driver, who guides it through the town 
and debarks passengers. The bus is still 
confined to the grounds of the research 
institute, but one 80 -mile stretch of 
motorway has already been fitted up 
with a buried cable. So it may not be 
long before at least one driverless bus 
is seen plying the roads of England! 

Hugo Gernsback Memorial Awards 
continue for 1975 -76 

Radio -Electronics makes a scholar- 
ship grant of $125 annually to eight de- 
serving students -one in each of eight 
leading home -study electronics schools, 
to be used in furthering their education 
in electronics. 

Called the Hugo Gernsback Scholar- 
ship Awards, these grants are made an- 
nually in honor of Hugo Gernsback; radio 
pioneer, inventor, author and founder of 
this magazine, who all his life missed no 
opportunity to encourage the young to 
study electronics. 

This is the fifth year of the Hugo 
Gernsback Scholarship Award program, 
and is a continuation of a somewhat sim- 
ilar scholarship program Gernsback 
used to administer personally in his life- 
time . 

RCA has added to this award by do- 
nating an RCA WV -529A service special 

L. DENNIS PAGE 

volt- ohm -milliammeter to the student 
scoring next highest in the scholarship 
prog ram. 

Nominated by the Grantham School of 
Engineering of Los Angeles as their most 
deserving student is L. Dennis Page, 
Tucson, AZ. In a letter of thanks to 
Grantham and Radio -Electronics, Mr. 
Page says: "Although electronics has 
been a hobby of mine most of my life, 
my participation in a formal engineering 
course began when I enrolled at Grant- 
ham. As a direct result of the education 
I received, I have been able to obtain 
several patents on electromechanical in- 
ventions relating to residential swimming 
pools, and have also started Logical 
Projects Co., an electronics R & D lab. 

"It is obvious that I owe an enormous 
debt of gratitude to Grantham for the 
opportunity of gaining an extensive and 
practical engineering education. I would 
like also to thank Radio -Electronics for 
their award and recognition, and for 
directing attention to the invaluable ser- 
vices provided by the correspondence 
schools." 

PO HING MAN 

The second award, an RCA WR -529A 
VOM, goes to Po Hing Man, of Hong 
Kong and Orillia, Canada. Born in Hong 
Kong, he studied electronics in the Chun 
Nam Electronics Institute there, and was 
able to emigrate to Canada in 1970 
where he worked as a TV technician. 
Learning through a Radio -Electronics ad 
that he could earn an ASEE in the Grant- 
ham School of Engineering, he enrolled, 
and continued his studies while working 
as a TV repairman, then as working su- 
pervisor for Texas Instruments, and later 
as technical representative in Electro- 
home Ltd. Now on an extended vacation 
to visit his parents, he will visit the 
school on his way back to receive his 
ASEE, and then hopes to return to Orillia 
in time to enjoy the end of "the beautiful 
Canadian summer." R -E 
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The all-new 1976 
Lafayette Radio 
Electronics 
CATALOG 
The most comprehensive consumer electronics 
catalog available. Fully illustrated, the Lafayette 
catalog features: high fidelity components and ac- 
cessories of every description; tape equipment, 
police /public service radios; car stereo; CB and 
communications equipment; TV /FM and communi- 
cation antennas; public address; telephones acces- 
sories; test equipment; tools; musical instruments 
and amplifiers; electronic calculators and watches; 
books; security systems; and an exciting new line of 
parts, tubes; solid -state devices and hardware plus 
exclusive Lafayette and Criterion brand products 
backed by our 55 years of experience. Our modern, 
complete facilities assure you of continual satis- 
factory service. 
Also see the finest in brand name products which 
offer outstanding features, performance and relia- 
bility at Lafayette's competitive prices. 

Stores Coast to Coast 
Personalized Service and Demonstrations 
Check Your White Pages or Shop by Mail 
Use Your BankAmericard or Master Charge on 
Mail Orders, Too! 

Lafayette 
the electronics 
shopping center 

Mail Coupon Today! 0 

FREE. 
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We've got an exciting selection 
of stereo, quad components 
and compacts. 

We've got everything in car stereo, 
plus auto test equipment and 
driving aids. 

We're communication specialists, 
with a wide selection of CB and 
Ham gear, police and fire receivers, 
weather radios. 

We've got the parts, tubes, hardware 
you need for hobby and experimenter 
projects of every type. 
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I Lafayette 
Radio Electronics, 111 Jericho Turnpike, Syosset, L.I., N.Y. 11791 

Send me your FREE 1976 Catalog. 

Name Apt. ... . 

Street 

City State 

Zip I 
I I I 
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Send a 1976 Catalog to my friend. 
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Tear 'n Share 
Save your RCA entertainment receiving tube carton ends* 
and color picture tube warranty serial number stickers*. . . 

and redeem them for discount certificates or valuable 
premiums. Just tear and you'll share! 

*Save the receiving tube carton end that is solid red reading RCA Electronic Components 
and the warranty serial number sticker that appears above the warranty envelope on 
the upper right hand corner of the RCA color picture tube carton. One color picture 
tube warranty serial number sticker is equal in value to 20 receiving tube cárton ends. 

Your RCA receiving tube carton ends are valuable! 
So are your RCA color picture tube warranty serial 
number stickers. Save them. In various quantities, 
they will bring you: 

Discount certificates. You can apply these 
toward purchases of more RCA receiving 
tubes and color picture tubes from your 
RCA Distributor. 

Popular merchandise pre- 
miums. You can choose from 
a wide selection for yourself, 
your family, or your home. 
(Typical premiums from the Prize 
Book are shown at right.) 

Here's how you do it. See your participating RCA 
Distributor. Pick up your copy of the RCA 
"Tear 'n Share" Prize Book and saver envelope. 
Mail the required number of RCA receiving 
tube carton ends or RCA color picture tube war- 
ranty serial number stickers in the envelope 
provided, specifying discount certificates or the 

premium you've selected to: 
RCA Tear 'n Share Headquarters, 

P.O. Box 154, Dayton. Ohio 45401. 

,..,..- ._ , 
RCR 

Distributor and Special Products Division, Cherry Hill Offices, Camden, N.J. 08101 
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TROUBLED BY 

TRIGGERED 

SCOPES? 

The Hickok Model 512 Dual 
Trace Oscilloscope eliminates 
the set -up and precision 
problems you've had to accept 
using other triggered scopes. 

It's easy to set up 
Simplified color -coded front 

panel controls. 
Beam finder quickly locates 

off -scale traces. 
Foolproof triggering to 15 MHz. 

It gives you superior performance 
10 MHz response flat within 

3dB. Excellent pulse response. 

Unique automatic VITS sync 
separator. 

Hickok industrial lab quality 
and construction 
Glass epoxy PC boards used 
throughout. Regulated power 
supply. 
Plus, our exclusive two -year 
warranty. 
Ask to see the Hickok Model 
512 or single trace Model 511 at 
your Hickok distributor or 
contact us for more information. 

$67500 
complete with probes and accessories 

HICKDK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 

10514 Dupont Avenue Cleveland, Ohio 44108 
(216] 541 -8060 TWX: 810 -421 -8286 

Circle 6 on reader service card 

letters 

PARTS SURVEY 
I read the letter from Robert Briner in 

the June issue of R -E about his problem 
of obtaining parts overseas for projects. 
I now have nine months experience with 
several firms and received all the parts I 

ordered. The time it took to receive the 
parts varied from firm to firm. Here is a 

list of my experiences with the firms. 

James 

Electronics 
Poly Paks 

International 
Electronics 
Unlimited 
Southwest 
Technical 
Products 
Meshna 
Electronics 
Delta 
Electronics 
Solid State 
Sales 
Howard W. 
Sams & Co. 

Alta) 
Electronics 

Belmont, CA 7 -10 days 

Lynnfield, MA 2 -3 weeks 
(getting better) 

Monterey, CA 2 -3 weeks 

San Antonio, TX 3-4 weeks 

Lynnfield, MA 2 -3 weeks 

Lynnfield, MA 3 -4 weeks 

Somerville, MA 3 -4 weeks 

Indianapolis, IN 7 weeks 

Dallas, TX 1 -11/2 months 

All the times are from the day I wrote 
the letter until I received the parts. 

I would also like to obtain the book, 
Computer Architecture, mentioned in the 
Mark -8 brochure. The publisher was 
listed as Van Nostrand -Reinhold, but no 

address was given. 
H. K. BERKHOUDT 
Rotterdam (23) 
Holland 

Thanks for the survey. The address of 
Van Nostrand- Reinhold is 450 West 33rd 
St., New York, NY 10001 -Editor. 

FOR SALE 
Not so long ago I invested over $100.00 

for the purchase of IC's for the TV Type- 
writer. Now that I am the proud new 
owner of my own computer terminal, I 

would like very much to sell the IC's since 
I no longer have use for them. In addi- 
tion, I located and bought the Xtal. In- 

stead of returning the parts, I would like 
to help someone having trouble locating 
them by selling the following in one pack- 
age: 

Quantity Description 
12 2524 (MOS) 

1 2518 (MOS) 
1 2513 (MOS) 
1 MC4024 
1 7400 (TTL) 
1 7401 (TTL) 
4 7402 (TTL) 
1 7406 (TTL) 
1 7408 (TTL) 
2 7410 (TTL) 
2 7432 (TTL) 

2 7473 (TTL) 
1 74165 (TTL) 
2 74197 (TTL) 
1 555 (TIMER) 
1 4561, 920 -kHz series 

resonant crystal. 
I'm asking $100.00 for the whole deal 

and $90.00 for all except the TTL IC's. 
ERIK ENGELSEN 
49 North Drive 
Greak Neck, NY 11021 

TV TYPEWRITER 

ON LANCASTp .. 
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Potier Am;)lifier 

he new BA 5000 Power Amplifier from Sansui 
he most dramatic comoonent in Sansui's 

ew "DEFINITION" Series, the BA 5o00 solid -state 
,ower amplifier is capable of 30.D watts min rms pe- 
u-nannel into 3 ohms, both chanrels driven, from 20 

2C,000 Hz, with no more than 01% harmonic ais- 
_'rticn in the stereo mode. What's mo-e, the BA 500C 
:or oe strapped for mono operation to deliver 600 
gat s rms under the same conditions. 

A true monster amplifier. 
But that's not all. Unlike other solid -state 

rnplifiers, the BA 5000 has a huge, Icboratory- 
»cl ty o Jtput transformer, enabling it to deliver 

power into 2, 4 or 8 ohms e us 25 volt line 

output in stereo crd L 8 cr 16 ohms olus 70 volt line 
Output in mono A -sting cf 600wat-s into a 16 ohm 
mono loaxci with -ro mare' han J 1% -armonic 
distortion 20 to 20,00C Hz, is simcly unprecedented 
in transistor equipnert. 

The "DEFR\IT)CN' series also includes the 
BA 3000, cur Junior Mc'ster, and the CA 3000 o very 
high qua ty, low cistor on orearnp ifier. 

For professionals, soph steered and ophiles 
and monster lovers everywhere Soo it anc touch 

it you wi _h at yor_ r necres- San sui franchisee 
dealer or write for co'nolete literature. 

SANSUI ELECTRONICS CORP. 
Woodside, New York 1'377 Gardena, Calif._nia 00247 

SANSUI ELECTRIC CO LTD Tokyo. Japan SANSUI AJDIO EUROPE S A Antwerp, Belgium 
ELECTRONIC DISTRIBUTORS (Ccrada) B.C. 

Cime 7 en -eadsr service ca.-11 
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COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

ELECTRO -LAB 
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SOLID -STATE 
OSCILLOSCOPE 

_ 

NTS/HEATH 
G R 2000 
Digital 
Solid-State 
Color TV 
315 sq. in. 
Picture 

.l' ßt-. y, _.. 

. 

(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 

full color. Most liberal refund policy and cancella- 



and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

COLOR BAR /D.)T 
GENERATOR/ 

11 
1111 I e 1 ¡ 

TUBE & TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

e e 

e e 

O 

0 

5" OSCILLOSCOPE DIGITAL 
MULTIMETER SOLID -STATE 2 -METER FM SOL D -STATE TRANSCEIVER & POWER SUPPLY POCKET RADIO 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

SIGNAL 
GENERATOR 

ON Itititi - = Itititl- - - M - ME MI 
I. NATIONAL TECHNICAL SCHOOLS Dept 2C6-095 

I 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

NO OBLIGATION. NO SALESMAN WILL CALL 
Color TV Servicing El Electronics Technology 
B & W TV and Radio Servicing Computer Electronics 

J Electronic Communications Basic Electronics 
APPROVED FOR VETERAN TRAINING FCC License Course Audio Electronics Servicing 

INAME AGE 

NATIONAL TECHNICAL SCHOOLS CITY 

DDRESS 

STATE 

APT z. 

Get facts on new 2 -year extension 

TECHNICAL -TRADE TRAINING SINCE 1905 ' Please fill In Zip Code for fast service ' 
Resident and Home -Study Schools Check if Interested In G.I. Bill information. 

4000 So. Figueroa St., Los Angeles, Calif. 90037 Check If Interested ONLY in classroom training in Los Angeles 
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FOR 

PRINTED CIRCUITS 

aYWeller 
MP Series. Two models, 650 °F or 
750 °F output, designed especially for 
today's printed circuit electronics. 
Famous closed loop control protects 
sensitive components from heat dam- 

age. Comfortable pencil -grip iron with 
non -burnable cord. Power unit oper- 

ates from line- voltage with step -down 

transformer. ON /OFF switch and red 

indicator light. "Non- sinking" tool 
stand. Tip -cleaning sponge receptacle. 

Variety of available tips multiply use- 

fulness of this versatile station. 

Ask your local distributor or write... 

Weller - Xcelite 

Ni 
Electronics Division 

41 The Cooper Group 
COOKR P. O. BOX 728, 
sNOVSTRIIS APEX. NORTH CAROLINA 27502 

Circle 8 on reader service card 

equipment 
reports 

Data Precision Model 5740 
Multifunction Frequency 
Counter 

Circle 83 on reader service card 

THE DATA PRECISION CORP., OF WAKEFIELD, 
MA 01880, has brought out a new multiple 
function digital counter. It is their model 
5740; it has an LED display almost 0.5 
inch high, that is very bright and easy to 
read. It will read frequencies up to 100 
MHz, and also read time periods, period 
average, total of events, and even read 
total elapsed time in a "stopwatch" mode. 
(Switch it to "Seconds" and it starts count- 
ing by hundredths of a second and keeps 
on. It'll go on doing this up to a total of 
99,999.99 seconds. They say that this is 
27.8 hours, and I'll take their word for it. 
I didn't wait.) 

The display has automatic decimal 
placement. It reads out in kilohertz. Four 
separate gate -times can be selected by the 
panel switch; 10, 1.0, 0.1, and 0.01 sec- 
onds. This gives resolutions of 0.1 Hz, 1.0 
Hz, 10 Hz and 100 Hz. Translation; the 
display is "updated" at each of these time 
periods; in the .01- second position, the 
readout is corrected once every hundredth 
of a second, and so on. The display is very 
steady, by the way; little "flicker" of the 
last digit. 

The main features of this type of instru- 
ment are accuracy and time -base stability. 
The model 5740 is guaranteed to a ± 

1 

count ± the time -base stability. The last is 
given as ±0.1 ppm (part per million) and 
is field- adjustable if necessary. The stabil- 
ity is .01 ppm /sec. (More on this later on.) 

The main application of such an instru- 
ment in the radio -TV field is frequency 
measurement; for two -way radios all the 
way from CB sets up to police radio and 
some aircraft bands. The sensitivity of the 
Model 5740 is good enough so that this 
can be done very easily. All you do is hook 
a short lead to the input for a pickup rod, 
key the transmitter and look at the dis- 
play. Even for the very low RF output of 
CB walkie- talkies, it will give stable read- 

ings with very loose coupling to the input. 
(Someone told me about a clever trick 
you can do with an instrument like this. 
Put it in the shop window, turned on, with 
a test lead antenna on it. A sign in the 
window invites passers -by to check the 
frequency of their CB radios. They can 
key the transmitter and see the readout 
instantly. This attracted a great deal of 
attention!) 

I handed the Model 5740 over to a 
friend of mine who has an avionics shop, 
with a lot of highly accurate equipment. 
He ran quite a few tests with it, and gave 
me the results. (I felt a little like Tom 
Sawyer, but it was easier than working.) 
He was quite impressed. Here are some of 
the results he got. It will count to 30 MHz 
with only a (measured) 10 -mV input on 
the Xl position of the attenuator. (This is 

spec.) It also counted all the way to 100 
MHz with only 40 -mV input (better than 
spec which is 50 mV to 100 MHz). 

My friend has a very expensive counter, 
along with the highly accurate RF signal - 
generators needed for avionics work now. 
He checked the 5740 against these. He 
commented on the excellent stability from 
a cold start, and also on an all -day run. It 
was compared against an instrument hav- 
ing a 3 X 109 part per million per day 
time -base stability. He was even more im- 
pressed after he found the price of the 
5740 was $295.00. 

Several CB walkie- talkies were checked 
on it. Also, he ran tests through the fre- 
quency- synthesizer of a larger CB set. It 
could be used to check and verify the fre- 
quency of any crystal in this complicated 
circuit. A .01-AF coupling capacitor was 
used, with a simple test lead. My friend 
was so impressed, in fact, that I had a 
time getting it away from him. 

After I finally got it back, I took it to 
my shop, and spent some time playing 
with it.. I checked the frequencies on all 
my RF signal generators, and was pleas- 
antly surprised. I also ran tests on the 
marker crystals in my IG -57 Heath sweep 
generator, and was pleasantly surprised 
again; these were all right on the button. 
It also told me that a seldom -used trap 
marker wasn't working. A little twiddle 
of the coil, and it too checked out. 

The model 5740 is a very compact in- 
strument. It takes up little room on the 
bench, and it can be shelf- mounted. The 
display is big and bright enough to be read 
at any practical distance. There are also 
facilities for remotely controlling start - 
stop for timing events. A BCD interface 
connector can be used to interconnect it 
to other instruments, systems components, 

(continued on page 26) 



410 to 1 

you'll find 
the 

devices 
you need 

here. 
Plc 

CD 

Over 103,200 devices can be replaced by 250 
RCA SK Series types. That's 410 to 1! Best ratio in 
the industry. Which means the odds are, SK is 
your best, fastest way to get what yo need. With 
minimum inventory. 
And RCA provides the 
top qualityyou'd expect 
from a top manufac- 
turer of OEM devices. 
Same strict AQL stand- 
ards, same strict Direc- 
torofQualityAssurance. 
Get SK devices and 
your free 1975 SK 
Series Replacement 
Guide from your local 
RCA distributor. 

Circle 9 on reader service card 

It's OK if it's 
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Your NEW Heathkit 
H thKiy Catalog 

r. 

is ready 
Now over 400 do-it- yourself electronic kits 
for home, hobby, and industry. All designed 
to give you more for your money...more 
value, more performance, more satisfac- 
tion. All designed so even beginners can 
build them. Send for your free catalog 
today. 

Pew Professional 
2" Ignition Scope - 

Kit or Wired 
Does more than others for $1000 less. 
Spots tough ignition problems on all types 
of systems in 3, 4, 6, 8 cyl. or 2 -rotor Wan- 
kel engines; sets itself automatically for no. 
of cylinders. Big 12" screen has 2 cali- 
brated primary and secondary voltage 
grids plus dwell angle indications. Special 
circuit maintains trace length regardless 
of RPM. Displays "superimposed" patterns, 
single cyl. pattern, primary or secondary 
"parade" patterns. "Power balance" fea- 
ture even helps spot bad valves or rings. 
8" meter with tach & DCV ranges. Optional 
low cost timing light, alternator adaptor & 
cart. Kit CO -2500 $379.95; Assembled WO- 
2500 $695. 

vew Automobile JJ 
Intrusion Alarm Kit 

Total Protection. Alarm mounts anywhere; 
connects to switches on doors, hood, & 
trunk. Underdash switch arms or disables 
unit. Adjustable delay time allows you to 
quickly enter or leave car without trigger- 
ing alarm, but opening trunk or hood trig- 
gers alarm instantly. Alarm sounds car 
horn in repeated 2- minute cycles. Kit GD- 
1157 Alarm $24.95; Kit GDA- 1157 -1 Siren 
(gives yelping sound louder than car horn) 
$19.95. 

waiting to serve you with 
more values, more new 
kits, than ever before 

iew Programmable 
e1 Digital Stop Watch Kit 
Another "first" from Heath. 2 IC counters, 
8 digits & 7 functions with typical accuracy 
to x-0.003% and resolution to 1 /100th of a 
second. Function 1 (Start /Stop Elapsed) 
times individual events while also counting 
total. Function 2 (Sequential) times each 
part of event & displays each separately 
while timing overall event. Function 3 (Total 
Activity) accumulates total elapsed time 
of a series, excluding time between events. 
Function 4 (Split) displays cumulative time 
to each "split" point while continuing over- 
all event time. Function 5 (Start/Stop Ac- 
tivity) shows separate time for each event 
& totals all individual times. Function 6 
(Programmed Upcount) counts up to 
"learned" time. Function 7 (Programmed 
Downcount) counts down from "learned" 
time. Stop watch can "learn" time from 
other functions or be programmed up to 
9 hours, 59 minutes, 59 seconds. Has jacks 
for external triggering devices and alarms. 
Includes nickel- cadmium batteries & 
charger. Kit GB -1201, $99.95. 

Pew Digital Wind Speed 
& Direction Indicator Kit 

Unique. Two big, bright digits show wind 
speed to 99 mph. As you build, choose 2 
readout modes: miles, knots, or kilometers 
per hour; front panel light shows mode in 
use. 8 incandescent lights show wind direc- 
tion at principal compass points; adjacent 
lighted bulbs give 16 point resolution. Re- 
mote transmitter boom clamps to TV mast. 
Styled in black plastic to match Heathkit 
GC -1005 Digital Clock and ID -1390A Digi- 
tal Thermometer. Kit ID -1590, $69.95 less 
cable. 

J441 ew - Two -Way 
Telephone Amplifier Kits 

Now, Iands -free telephone use with ampli- 
fied "talk" and amplified "listen" - with or 
without dialer. Talk & listen from 10' away. 
Voice -actuated circuitry switches from talk 
to listen without feedback or clipped words. 
Listen button lets you monitor line without 
built -in microphone activated. Dialer model 
may be used with or without regular tele- 
phone. Includes 4 -prong jack & phone 
coupler connector. Battery powered. Kit 
GD -1112 (no dial) $49.95; Kit GD -1162 (w. 
dial) $69.95. 

nies Public ! Address 
Sound System 
Kits 
Outperforms those 
costing twice as much. 
TA -1620 Control /Amp. 
takes 6 low imped- 
ance mikes, each with 
level, bass & treble 
controls & reverb sw. 
Has VU meter, 4 
switched response 
"shaper" circuits, ex- 
clusive bass filter, 100 
rms watts drives 2 
speaker columns. TA- 
1625 Booster Amp.100 
rms watts to drive 2 
extra speaker col- 
umns. TS -1630 Speak- 
er Column. Six 8" full - 
range drivers re- 
sponse tailored for 
voice; 60 watt rms rat- 
ing; 12 ohm imped- 
ance. Kit TA -1620 
$449.95; Kit TA -1625 
$179.95; Kit TS -1630 
$199.95. 
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Pl"riggered 
ew DC -5 MHz 

Scope - 
Kit or Wired 
Best scope value today. Wide bandwidth, 
20 mV sensitivity, & stable triggering - 
ideal for TV, audio and RF servicing. Easy - 
to -use controls. Trigger circuit (not recur- 
rent type) has normal & automatic modes, 
switched AC & DC coupling, & front panel 
external inputs (special TV position allows 
low freqs. to pass while rejecting high 
freqs. for easy triggering on complex TV 
signal. 7 calibrated time bases from 200 
ms to 0.2 µs /cm. 20 mV /cm vertical sensi- 
tivity with 9 calibrated attenuator positions 
up to 10 v /cm, plus variable control. 5" 
round flat -face CRT (8 x 10 cm graticle). 
Lightweight, durable blue plastic cabinet 
with white panel. Kit 10 -4540 $179.95; 
Assembled SO -4540 $275. 

il I 

Prew - Lowest cost 
riggered 5 MHz Scope Kit 

The scope everyone can afford, and it has 
the performance you need. DC -5 MHz band 
width, 100 mV vertical sensitivity with X1, 
X10 & X100 attenuation, AC or DC. Auto- 
matic, positive locking horizontal sweep 
continuously adjustable from 20 ms to 200 
ns /cm. Stable displays due to zener regu- 
lated amplifiers and sweep. 5" round flat - 
face CRT with 8 x 10 cm graticle. Simpli- 
fied controls and switches make it easy to 
use. Lightweight, durable blue plastic cabi- 
net; white panel. It's the best instrument 
buy in years. Kit 10 -4560 $119.95 

New catalogs 
and kits 
also available at 

HEATHKIT ELECTRONIC CENTERS - 
Units of Schlumberger Products Corporation 
Retail prices slightly higher. 

Nei/ Variable 
Cl Isolated AC Supply 
What every tech & hobbyist needs. The 
IP -5220 isolates equipment under test from 
the AC power line and provides an AC out- 
put which is variable from zero to 140 volts. 
Great for locating circuit faults caused by 
high or low voltage or testing equipment 
with unknown power requirements. Power 
rating is 360 volt- amperes, continuous. 
Variable output current rating: 3A. max. 
Direct output curent rating: 10A. Two 
meters: voltmeter 0 -150 VAC: ammeter: 
0 -1 & 0 -3A. Ammeter and variable output 
socket are fused. Kit IP -5220, $109.95 

Pew 21 " (diag.) 

Digital Design 
Color TV Kit 
All the advanced technology 
of digital circuitry in a small- 
er screen size. Electronic 
touch -to -tune varactor front 
end (nothing mechanical to 
wear out) with computer -like 
programming board for up 
to 16 channels. On- screen 
channel numbers, adjustable 
in brightness, position, and 
duration. On- screen digital 
clock; a low -cost option; pro- 
grammable in 12 or 24 hour 
format, displays 4 or 6 digits. 
Fixed -filter IF, a Heath exclusive that 
assures better pictures longer, never needs 
instrument alignment. 100% solid state - 
more ICs than any other - sophisticated 
circuitry that results in less interference, 
better color tints, improved sensitivity, 
greater noise immunity, improved picture 
definition. Black negative matrix 21V pic- 
ture tube for brighter, sharper pictures. 
Total touch -tune remote control -low cost 
option that operates all functions, includ- 
ing recall of time & channel. 

[I 

r 
Pew Oscilloscope 

Calibrator Kit 
For time calibration, it generates a 0.5 
second to 1 µsec square wave in 1 -2 -5 
sequence accurate to 0.01% with 200 mV 
peak (<3% overshoot) and <4 ns rise 
time. Voltage calibration ranges are 1 mV 
to 100 v. in decade sequence, accuracy 
within 2 %, DC plus variable 2 Hz to 10 kHz 
in 1 -2 -5 sequence (internal stnd. accuracy 
within 1 %). Use it to calibrate scopes up 
to 35 MHz and voltmeters; it's also a fast 
rise time squarewave generator and good 
bench freq. standard. Kit IG -4505 $44.95 

Q 

Easier to build & service - thanks to ex- 
tensive modular design and built -in servic- 
ing tools including digital- design dot 
generator, front access slide -out Service 
Drawer, new picture centering and pin - 
cushioning correction circuits, and Test 
Meter. Enjoy the best in TV design - now 
in smaller size at lower cost. Kit GR -2b50 
$599.95. Kit GRA- 2000 -6, remote control, 
$89.95. Kit GRA- 2000 -1, digital clock ac- 
cessory, $29.95. Contemporary or Mediter- 
ranean cabinets from $119.95. 

Use coupon below to order your favorite new kit 
or to get your FREE new Heathkit Catalog. 

r 
ARIZ.: Phoenix; CALIF., Anaheim, El Cerrito, Los Angeles, Pomona, Redwood 
City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford 
(Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers 
Grove; IND.: Indianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.: 
New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: Boston (Wellesley); 
MICH: Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: 
Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.I.), 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus, 
Toledo; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS: 
Dallas, Houston; VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee. 

HEATH 

Schlumberger 

Heath Company 
Dept. 20 -09 
Benton Harbor, MI 49022 

Please send my free 1975 Heathkit Catalog. 
Enclosed is S plus shipping. 
Please send model(s) 

NA 

ADDRESS- 

CRT- 

PRICES ARE FACTORY MAIL ORDER. FOR 

LICES L SECII,CATIOHS SUBJECT 10 CHANGE WITHOUT NOTICE. 

Circle 100 on reader service card 
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Mora 
chances 
tobe 
right 

Thousands more 
cross references 

Transistor kit 
for foreign sets 

óc° to,:) 

Replacement 
amplifier modules 

All the help you need 
at your authorized distributor 

Tube Products Department 
General Electric Company 
Owensboro. Kentucky 42301 

GENERAL íf1 ELECTRIC 

EQUIPMENT REPORTS 
(continued from pat'e 24) 

etc. The normally high -Z input, 1.0 meg- 
ohm with 25 -pF shunt, can be converted 
to 50 ohms with an adapter. X1 and X20 
dB attenuators can be switched in, if 
needed. Up to 250 volts RMS input or 500 
volts peak AC or DC can be used with no 
damage. Response time is very fast; it 
can count pulses as close as 15 nanosec- 
onds apart without losing them. 

All in all, quite an impressive perfor- 
mance, and at a price that is well below 
previous instruments with comparable per- 
formance. R -E 

Triplett Model 60 VOM 

Circle 96 on reader service card 

THE TRIPLETT CORPORATION, MAKERS OF 

many VOM's have come up with a new 
one. It is their special ruggedized Model 
60. They've also got a Model 60 -A that is 

a duplicate, with slightly greater accuracy 
and a mirror -scale meter. They say both 
are "ruggedized" and they mean it. This 
thing is protected against everything but 
floods. Earthquakes probably wouldn't 
bother it at all. 

For protection against physical dam- 
age, such as being knocked off the bench 
or dropped, the Model 60 has a very tough 
plastic case. The meter face and controls 
are recessed. The case has a "roughened" 
texture to provide the user with a better 
grip. They say that you can drop it five 
feet onto a cement floor with only a small 
chance of damage to case or movement. 
They told me to try this, and I did. I'll 
admit that I started with a gingerly drop 
of about a foot onto a padded bench, but 
finally I got up courage enough to try the 
full distance. They were right. It didn't 
even faze it. 

Aside from the case, the meter move- 
ment is the part most likely to be dam- 
aged. The Model 60 has a special type of 
ruggedized suspension, and from peeping 
inside, it seems to be shock -mounted. The 
meter will stay within ±4% of its rated 
accuracy after such a drop. A special CON- 

FIDENCE -TEST is provided for an instant 
check. All you do is switch to OHMS X 10K, 
check the mechanical zeroing of the 
needle, then short the prods and adjust 
the ohms zero with the OHMS ADJUST con- 
trol. Then switch to the TEST position 
(which is next on the switch). If the 
needle stops within the special block, in 
the center of the ohms scale, it's OK. 

The meter movement and resistors are 
very thoroughly protected against elec- 
trical damage. There's a diode module 
connected across the meter movement; 
and three fuses are used beside this. Two 
of these, a 1/2-A and a 1.0 -A, are for pro- 
tection against normal overloads. Spares 
for these are stowed inside the case, right 
beside the fuse holders. 

Finally, for protection against those 
cases where the VOM is accidentally 
hooked across a very high voltage circuit, 
on the ohms scale of course, a special 2 -A, 
1000 -volt fuse is used. It can interrupt an 
arc with a total energy of 20 kilowatts! An 
ordinary VOM would be destroyed in- 
stantly, with a dangerous explosive arc in- 
side the case. In other words, it would 
blow up in your face! 

Beside all of these things to protect the 
VOM, every precaution has been taken 
to make it safe for the user, too. There are 
no exposed metal parts on the case at all. 
The test leads have special jacks and plugs. 
The jacks are a recessed -male type, and 
the plugs are made of a soft plastic so that 
the ends of the test leads are completely 
covered. Slip -on clips can be used on the 
prods; these are insulated, also. 

If the worst does haonen, the design of 
the Model 60 provides for fast repair. The 
meter movement is a module which can be 
replaced with ease. The whole thing can 
be taken apart by removing only eight 
screws. 

We've been so busy with the safety fea- 
tures that the main things have been ig- 
nored. This is a standard VOM, 20.000 - 
ohms -ner -volt on DC. Eight ranges from 
0 -1 volt up to 1000 volts, in the handy 

1 -3 -1 -3 calibration. The AC voltage 
ranges start at 0 -3 volts, up to 1000 volts. 
A dB scale is also provided. Four DC cur- 
rent ranges, from 0.1 mA up to 1000 mA 
(1 A). Resistance ranges go from X 1, with 
a 12-ohm center -scale, to X 10K. To read 
AC current, the Model 10 clamp -on adap- 
ter can be used. 

A special carrying case can be had, with 
space to store the Model 60, the clamp -on 
AC ammeter and other accessories. Some 
of these are high -voltage probes to read 
up to 30 KV AC or DC, a high- current 
DC shunt, and a pair of special hook 
probes, very small, for getting into tight 
places in PC boards. 

This instrument is designed for use in 
industrial electronics or electrical work, 
schools, radio and TV shops, and any 
other place where you need a tough, accu- 
rate VOM that can really take it. R -E 

Hermon Hosmer Scott 
is dead at 66 

Hermon Hosmer Scott, electronic en- 
gineer and inventor, died April 13 at 
Wellesley Hospital, Newton, MA. He was 
the founder and former president of H. H. 

Scott, Inc.. Maynard, MA. 
Best known for his high -fidelity prod- 

ucts, Mr. Scott was a pioneer in audio 
design and invention. He held many 
patents, among them were an early fre- 
quency- sensitive dynamic noise sup- 
pressor, resistance -capacitance oscilla- 
tors and selective circuits. 

He founded H. H. Scott, Inc., in 1948, 
retiring in 1972. 



five new 
breadboard testers 

from =0= 
Continental Specialties Corp. offers 
a -otai line of breadboard test devices 
... everything from inexpensive kits 
to high -power professional units and 
logic monitors -oo. Each high quality, 
compact unit conies with a guarantee 
of complete satisfaction or your 
monej back wi-hin 10 days. Here are 
but five of the ' hottest.' items we make... 

Power for the 
Professional! 

New Proto Boards 
PB -203 and PB -203A 

with built -in 
regulated 

short -proof 
power supplies! 

Ready -to -use. Just plug in and start 
building! 2 extra floating 5 -way binding 

posts for external signals (PB -203 only). Completely 
self- contained with power switch, indicator lamp and power 

fuse. 24 14 -pin DIP capacity. All metal construction ... 
no chipping or cracking as with plastic cases. Two -tone 

quality case makes both PB -203 and PB -203A aesthetically, 
as well as technically attractive. 

PB -203 
3 OT -59S Sockets 
4 OT -596 Bus Strips 
1 QT -47B Bus Strip 
Fuse Power Switch 
Power -On Light 
9.75 "L x 6.6 "W x 3.25'11 
Weight: 5 lbs. 
5V, 1 AMP regulated power 
supply 

PB -203A 
3 OT -59S Sockets 
4 OT -59B Bus Strips 
1 OT-47B Bus Strip 
Fuse Power Switch 
Power -On Light 
9.75 "L x 6.6 "W x 3.25 "H 
Weight: 5 lbs. 
5V, 1 AMP regulated power 
supply (same as PB -203) 
+ 15V, V2 AMP regulated 
power supply - 15V, 1/2 AMP regulated 
power supply 

75. 
Add $2.50 shipping /handling 

OUTPUT SPECIFICATIONS 
Output Voltage 5V ± 1/4V 
Ripple & Noise @ V2 AMP 

10 millivolts 
Load Regulation Better than 1% 

120. 
Add $2.50 shipping, handling 

OUTPUT SPECIFICATIONS 
Output Voltage 15V, internally 

adjustable 
Ripple 8 Noise @ 1/4 AMP, 

10 millivolts 
Better than 1% Load Regulation 

Continental 
Specialties Corp. 
LOGIC MONITOR 
brings ICs to life 
faster than a scope ... 
safer than a 
voltmeter 

LM -1 8495 each each 
Add $2.50 shipping /handling 

tt Self -contained, pocket size. No t adjustments or calibrations needed. 
Puts life into digital designs. Just 
clip to any DIP IC up to 16 pins. 
NO POWER SUPPLY NEEDED! 
Simultaneously displays static and 
dynamic logic states of DTL, TTL, 

.HTL or CMOS on 16 large high Intensity LEDs. Watch 
signals work through counters, shift registers, timers, 
adders, flip flops, decoders, entire systems. Concentrate on 
signal flow and input /output truth tables. Forget probe 
grounds, pin counting or sync polarity. Precision plastic 
guides and flexible plastic web' insure positive connections. 
Versatile. Fast. Accurate. Indispensable. Order yours today! 

PROTO BOARD 
ioo 

A complete mini - 
breadboard budget 
kit with full IC capacity 

PB -100 
Complete Kit 

Add $1.50 
shipping /handling 

The PB -100 s a low cost, b g 10 I capacity 
breadboard kit, complete down to the las: nut, bolt 
and screw. Inc udes 2 OT -353 Sockets; 1 OT -35B 
Bus Strip; 2 5 -way binding pcsts; 4 rubber feet; 

screws and easy assembly instructions. 4.50" 
(114.3mm) wide x 6.00" (152.4.11m) brig x 1.35" 

(34.3mm) high. Order your PB -1)0 kit! Stag building 
and testing row! 

GMGPROTO -CLIP cffers power -on... 
hands -off signal tracing ... under $5! 

Trace signals or troubleshoot 
fast. Inject signal; or wire 

unused circuits intc existing 
boards. Flexible plastic web' 

construction eliminates 
springs and pivots. Plus, the 
narrow throat is perfect for 

high density pc boards. 
Orier now! 

PC -14 14-pin Proto -Clip $4110 ea. 
PC-1616-pin Proto -Clip *4.15 ea. 
Add $1.00 shipping 
and handling 

Scope probes, 
test leads lock 

onto unique 
toothed grips 

1 

LTIES CORPORATION 1975 

All Continental Specialties breadboard test devices 
are made in the USA, and are available of'- the -shelf 
from your local distributor or CSC. Direct purchases 
may be charged on BankAmer card, Master Charge 
or American Express You get a =REE English /Metric 
conversion slide rule with each order. Foraign 
orders please add 10% for sh Aping hancling. 
Prices are subje :t to change w11-,te or phcne for 
complete illustrated catalog, plu; the rama and 
address of the CSC dealer nearest yot. 

''atents Pendi,c 

GEC 
CONTINENTAL SPECIALTIES CORP. 
44 Kendall St., Box 1E-42, New Haven, CT 065)9 203/624 -3103 

West Coast Office: Bo> 7603, San Franc sco. CA 94115 415/383-4207 
CANADA: Available thru Len Fickler Ltc. , Ontario 
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Doig__: 
after W01'Í 
If you're spending more time at home 

these days, why not use some of it 
constructively. Send for details about this 
fascinating learn-at -home program from 

Bell & Howell Schools. Find out how 
interesting it can be to build new 

occupational skills in electronics - 
at home, after work. 

Look into it. Mail the card now. 



Let Bell & Howell Schools 
help you discover 

electronics at home. 
These days, it seems like almost every- 
thing is "going electronic : If you've got 
time after work, spend some of it learning 
electronics. 

Mail the card for details about this 
fascinating learn -at -home program 
from Bell & Howell Schools. 

Why this program 
is designed to 

make learning electronics 
especially interesting. 

Electronics is a fascinating sub- 
ject! ject! But. let's face it, learning at 
home means you're on your own 
a good part of the time. There's 
no teacher to prod and coax you. 

That's why we planned this 
learn -at -home program to hold 
your attention and make each 
principle you learn more vivid... 
easier to remember! 

We'd like to think you'll rush 
home from work each evening - 
anxious to haul out your course ma erials 
and get down to business! 

Let's talk about what we do to keep 
you interested. 

For one thing, 
we don't just send you books. 

Oh, hooks are important. In fact, this pro- 
gram includes a complete set of carefully 
prepared texts. And there's no way you 
can get along without them. 

But if you decide to spend some of your 
time learning electronics at home, you're 
going to get a lot more than books. You're 
going to take your jacket off, roll up your 
sleeves and actually get your hands on 
modern electronic equipment. You're 
going to explore it ...experiment with it ... 
put it together yourself! 

If that doesn't already sound like some- 
thing pretty interesting to do after a day 
at work, take a closer look. 

You actually build your own 
Electro Lab electronics 

training system. 
One evening, when you get home from 
work, you'll find a large package waiting 
for you. When you open it, you'll find a 
set of electronic components. 

Probably that same evening, you'll want 

the I(X) percent solid -state chassis. 
Once you've built this TV, you've 

rounded out your electronic training and 
gained new occupational skills. 

Bell & Howell Schools' 
step -by -step methods smooth 

your progress. 
Since you're learning at home, 
on your own, we do everything 
possible to keep your progress 
trouble -free. 

For example, since it's easier 
to grasp new ideas one at a time. 
we send you texts that break the 
subject of electronics into small 
segments. You can take your 
time to master each one before 
moving on to the next. 

Special 
learning opportunities 

give you extra help 
and attention. 

In case you do run into a prob- 
lem or two, we're ready to give 
you more help and personal 

With the very first lesson, 
you get a Lab Starter Kit to 
help you grasp the basics. 

If you're a complete beginner at elec- 
tronics, this Kit will help you make a 
good start. 

It's not complicated. lust a simple volt- 
meter and "breadboard" you use for basic 
experiments that help you understand the 
fundamentals. Now, you're ready to move 
on to something more advanced. 

(By the way, if you're not a beginner, 
we'll arrange advanced standing in the 
program so you start at the point that's 
right for you.) 

to start working with these components. 
Following the instruction manuals and 
course materials -and using the principles 
you've learned -you'll actually begin to 
build three modern test instruments. Once 
assembled, they make up a complete 
home electronics laboratory you'll use for 
testing, troubleshooting and circuit 
analyzing. 
Use the design console... to set up and 
examine circuits. It's completely 
mo dular... no soldering! 
Use the digital multimeter... to measure 
voltage, current and resistance. Read data 
in big, clear numbers-just like on a 
digital clock! 
Use the solid -state "triggered sweep" 
oscilloscope... to analyze modern, "state - 
of- the -art" integrated circuits. Triggered 
sweep feature locks in signals for easier 
observation! 

By now, you've spent many fascinating 
evenings at home learning electronics. 
And you're really making progress. In 
fact, you're ready to get into"state-of-the- 
art" integrated circuitry-even some 
applications of digita/ circuitry! 

At this point, you start 
building a remarkable color TV. 

As you build this 25" diagonal color TV, 
you investigate the digital circuitry that 
allows the automatic channel selector to 
go directly to preselected channels -as 
well as discovering the circuitry behind 
channel numbers and a digital clock that 
appear on the screen. You find out why 
the Black Matrix picture tube makes for 
such exceptional color clarity. You explore 
"state -of- the -art" integrated circuitry and 

If card has been removed, write: 
An Electronics Home Sruoy School 
O¢VRV InSTITUTE OF TECHnOIOGV 

BELL E HOWELL SCHOOLS 
dull Belmont Cnucago munots 60641 

attention than you'd expect from most 
learn -at -home programs. 

For example, many home study schools 
ask you to mail in your questions. 
Bell & Howell Schools gives you a toll -free 
number to call for answers you 
need right away. 

Few home study schools offer personal 
contact with instructors. Bell & Howell 
Schools organizes "help sessions" in 50 
major cities at various times during 
the year -where you can discuss problems 
with fellow students and instructors 
in person. 

The skills you develop 
could lead you in exciting 

new directions. 
No school can promise you a job or in- 
come opportunity. But the skills you learn 
from this Bell & Howell Schools' program 
could help you look for a job in the elec- 
tronics industry... or upgrade your present 
job... or use these skills as a base for 
continuing your education in electronics 
programs. 

Taken for vocational purposes. this 
program is approved by the state approval 
agency for Veterans' Benefits. 

Send for details today. 
Why not find out how constructive and 
interesting it can be to spend time learning 
electronics. Mail the card now. 

For more details, mail the 
postage -paid card today! 

"Electro-Lab is a rccI Icred trademark I the 
Bell di Howell Company. 
Simulated TV test pattern. 

75n :3 
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Model 1472 Dual Trace Scope has reliable auto- 
matic sync and plenty of deflection for waveform 
analysis at frequencies far beyond its nominal 
rarge. Look at its actual, smooth roll -off curve and 
you can see how you can do an expensive scope's 
job with our far less costly but equally reliable, 
easy -to -use counterpart. Model 1472 lengthens the 
B &K- Precision complete line of 2 to 10MHz band- 
width scopes -a line of scopes that now outsells 
every other 10 to 15MHz scope because our users 
have discovered our reliability, performance and 
instant delivery from our distributors. 

Model 1472 has 19 calibrated sweeps- .5;ISEC /cm 
to .5SEC /cm and sweep to .1;ISEC /cm with 5x and 
to 1.5SEC /cm with uncalibrated vernier. Deflection 
factor is 0.01V /cm to 20V /cm -'5% in 11 ranges 
plus fine adjustment. Regulation maintains calibra- 
tion accuracies over 105- 130VAC range. Rise time 
is 24nSEC, fast enough to check most digital logic 
circuitry, including CMOS. Automatic triggering is 

+KPREC/S/ON 
Model 1472 Dual Trace 
Oscilloscope: 27MHz modu- 
lated carrier and original 
audio displayed ... $599.00 

obtained on waveforms with as little as 1 cm deflec- 
tion. Dual trace display has algebraic addition and 
subtraction and differential input capability. Mode 
automatically shifts between CHOP and ALTER- 
NATE as you change sweep time, speeding set -up. 
Extremely flat in -band response is particularly use- 
ful for demanding applications like adjusting color 
video to close tolerances in TV broadcast studios. 

Front panel X -Y operation uses matched vertical 
amplifiers, preserving full calibration accuracy for 
both amplitude and phase. The intensity modula- 
tion input (Z axis) is available for time or frequency 
markers. Bright blue P31 phosphor and variable 
illuminated graticule make any waveform easy 
to see. 

In Stock For Free Trial 
Model 1472 or any B &K- Precision oscilloscope can 
be obtained from your local distributor for a free 
trial. You'll find the scope you need in stock today. 
Write for detailed specifications. 

PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Avenue Chicago. IL 60613 
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IC Doorbell Plays 
Your Song 
You can program your own tune into this device 
and connect it to your doorbell. It features 
a PROM with a 32 -note capacity 

by RALPH E. COUSINO 

MUSIC CAN RECALL A PLEASANT MEMORY ESPE- 
cially if it's your favorite melody. This article 
describes an electronic music box that you can 
build and program to play your favorite tune. 
Use it in place of your doorbell or as a wakeup 
alarm on your digital clock. The electronic music 
box can be used for any audible signalling appli- 
cation. It provides a full range of two octaves 
for a total of 24 notes including tremolo. Mo- 
mentarily closing the start circuit, the unit plays 
its programmed tune, through a maximum of 32 
notes, one at a time, with a hold of up to 4 
beats -per -note. It automatically shits off at the 
end. 

Circuit operation 
A complete schematic of the electronic music 

box is in Fig. 1. The twelve notes for one full 
octave are generated by frequency division of a 
master oscillator formed by ICI 0-b. This 
21,560 -Hz master oscillator is frequency modu- 
lated for tremolo by a phase shift oscillator 
using operational amplifier IC5 -d. Frequency 
division of the master oscillator ouput is done by 
cascaded programmable counters IC8 and IC9. 
After division by IC8 and 
IC9, the narrow output 
pulse is fed to IC10 -a to 
form a wider pulse. This 
pulse is connected to the 
clock input of J -K flip - 
flop IC3 -b that divides 
the input frequency 
by two, if the clear 
input is high, there- 
by generating the 
next lower octave. 
The tone can be 
muted by driving `fir 
the clear input 
of ICI O -a low. This 
is done by making the 
four inputs to NAND gate IC7 -b high. 

Programming 1C8 and IC9 for frequency divi- 
sion requires 5 bits. Another bit is required to control the 
frequency divider. Two more hits are used to program the num- 
ber of beats a note should be held. Therefore. a total of 8 bits are 
required for each note. The Programmable Read Only Memory (PROM ) 
IC6 provides an 8 -bit by 32 -word memory or a 256 bit memory. The PROM 
is stepped through each word by applying an ascending binary count to the five 
address lines. The ascending count is delivered by a down counter formed by IC2 
and IC3 -a. The address counter is clocked by a beat generator, ICI . The beat -generator 
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All resistors are 1/4 -watt, 
10 %, unless noted 
R1, R12 -6.8 megohms, 5% 
R2, R27, R28- 100,000 ohms 
R3, R6, R16, R18, R21, R30, R31, R32, 

R33, R34, R35, R36, R37, R39 -1,000 
ohms 

R4, R5 -330 ohms 
R7, R19, R20- 10,000 ohms, 5% 
R8- 500,000 ohms trimmer potentiometer 
R9- 27,000 ohms 
R10, R11, R38- 470,000 ohms, 5% 
R13- 820,000 ohms, 5% 
R14, R24 -4.7 megohms, 5% 
R15, R25 -2.7 megohms, 5% 
R17 -3.9 megohms, 5% 
R22 -4,700 ohms 
R23- 50,000 ohms trimmer potentiometer 
R26 -2.2 megohms 
R29- 33,000 ohms, 5% 
Cl, C3, C11, C18- .047 µF polyester film 
C2, C6, C7, C10, C13, C14, C15, C20 -.1 

µF polyester film 
C4, C5 -2 uf, 10 volt electrolytic 
C8 -220 µF, 10 volt electrolytic 

PARTS LIST 

C9 -300 pF ceramic 
C12 -.0047 ELF polyester film 
C16 -2,200 µF, 16 volt electrolytic 
C17, C19 -20 (tF, 10 volt electrolytic 
IC1 -555 timer 
IC2 -7493 TTL 
IC3 -7473 TTL 
IC4 -7405 TTL 
IC5 -3900 linear quad amplifier 
IC6 -8223 PROM (un- programmed) 
IC7 -7420 TTL 
IC8, IC9 -74193 TTL 
IC10 -74123 TTL 
D1, D2, D3, D4-1N4148 
D5- 1N751A 
D6, D7, D8, D9-1N4002 
Q1- 2N3394 
Q2- 2N3638 
Q3- 2N5296 
T1 -117 -volt primary, 6.3 -volt @ 0.6A sec- 

ondary 
F1 -1/4 -amp fuse 
Misc. -fuse holder, line cord, 8 -ohm 

speaker, cabinet, printed circuit board, 
wire, solder, hardware. 
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IC3 -a 1,2 7473 
CLOCK 
O O 

IC4b 
1 6 7405 

3 

4 

IC4.a 

7405 

The following parts may be ordered from 
Cousino Circuit Company, 3313 Brace 
Street, Burbank, CA 91504 
#K11 -EMB -Kit of all items in Electronic 

Music Box parts list, except miscella- 
neous items, fuse and transformer. In- 
cludes PC board and un- programmed 
PROM. $36.95 postpaid within USA. 

#KHS11 -EMB -Same as #K11 -EMB ex- 
cept PROM is pre -programmed with 
"Home Sweet Home" melody. $39.95 
postpaid within USA. 

#11- EMB -Drilled glass epoxy printed 
circuit board for Electronic Music Box. 
$6.95 postpaid within USA. 

#K11 -PGM -Kit of all parts in parts list 
for PROM Programmer except miscel- 
laneous items. Includes printed circuit 
board and programming data for sev- 
eral melodies. $21.95 postpaid within 
USA. 

#11- PGM -Drilled glass epoxy printed 
circuit board for PROM Programmer. 
$5.95 postpaid within USA. 

California residents add sales tax. 
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FIG. 1- ELECTRONIC MUSIC BOX schematic diagram. 
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SPEAKER 
8 OHM 

FIG. 2 (below) -FOIL PATTERN 
of printed circuit board for 
Electronic Music Box. 

FIG. 3 (right)- COMPONENT 
LAYOUT for Electronic Music 
Box. 

TI 
.3 VAC 

I 
START SWITCH 

NORMAL IS OPE 

rate is controlled by capacitors Cl, C2 
and C3. These capacitors are grounded 
by IC4 -c and IC4-d depending upon 
PROM programming. This controls the 
duration of time each note is held. 

Inverters IC4 -a and IC4 -b provide 
an output pulse whether frequency di- 
vider IC3 -b is enabled or not. This 
pulse is delayed by R7 and C6, and fed 
to operational amplifier IC5 -a through 
a volume control R8. This amplifier 
drives a complimentary transistor pair 
that is coupled to the output speaker 
by C8. 

Voltage for all IC's is supplied by the 
regulator consisting of transistor Q3 
and operational amplifier IC5 -c. The 
operational amplifiers are connected to 
the unregulated input voltage and are 
therefore always on. Operational am- 
plifier IC5 -b is connected as an R -S 
flip -flop. Closing the start circuit drives 
the output of IC5 -b high turning on the 
voltage regulator supplying 5 volts to 
the IC's. When the program is finished, 
all address lines of the PROM go high. 
The address lines on IC7 -a with in- 
verter IC4 -f reverse bias diode D3. 
This along with D2 reverse biased plus 
the positive going beat pulse on diode 
Dl, causes the IC5 -b flip -flop to reset, 
shutting the unit off. 

Construction 
In view of the circuit complexity, 

printed- circuit boards are a must. The 
PC board layout is shown in Fig. 2 and 
component location is detailed in Fig. 
3. Insert and solder components and 
jumpers as shown using care to observe 
the polarities of diodes and capacitors. 

(continued on page 104) 

35 



6" WIDE 

r 

5 1/4" 

5 1 /2' 3/8" LIP 
WIDE THROUGHOUT 

.....\,,1/4 X 4 K 4 
ALUMINUM PLATE 
FOR TRIPOD 

LEFT SIDE VIEW 

LAST MONTH WE DISCUSSED THE CAM - 

era head, as well as adjustment and 
registration of a low -cost color TV 
camera. This month we will conclude 
this series by examining the modifica- 
tion of the two TV sets for use with 
this camera. The camera requires 6V 
P -P of vertical sawtooth drive, a suit- 
able vertical blanking pulse, -12V 
DC, +300V DC, 6.3V AC, and a hori- 
zontal drive pulse with 70 to 80V P -P 
amplitude. All these voltages are sup- 
plied from the black and white moni- 
tor. 

The set I use for this purpose is a 
Panasonic Model TR- 900IM. The 
modifications for this model can serve 
as a guide in modifying your own set. 
However, you will have to experiment 
with your set until you can generate the 
voltages and waveforms described. 
The vertical sweep signal is taken from 
the TV set by simply adding a 15 -ohm 
resistor in series with the TV vertical 
deflection coil. The sawtooth voltage 
developed across the resistor is suffi- 
cient to drive the camera vertical de- 
flection coil directly. Should the cam- 
era picture appear upside down, the 
two wires to the 15-ohm resistor corn- 
ing from the camera should be re- 
versed. The vertical blanking pulse is 

obtained from the normal pulse devel- 
oped across the set's vertical yoke and 
applied directly to transformer T1. If 
the pulse is greater than 100V P -P, a 

fn voltage dropping resistor should be 

Eplaced in series with the primary of T1. 
o The -12V DC signal was taken di- 
m 

rectly from the set's -12V busline. The 
w +300V DC signal is generated from 
w an extra unused winding tap on the fly- 

hack transformer. (Suitable horizontal 
pulse voltage may be available at the 

cc agc keyer winding.) The 300V P-P 
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Build this 
COLOR TV 

CAMERA 
Concluding this series, we show you how 
to modify the two receivers that are to be 
used as the sync source and color monitor. 

by GARY DAVIS 

1II 
PART 
OF B &W 
FLYBACK 

FIG. 5- METHOD OF DERIVING the 300 vOlt 
DC supply voltage from the black- and -whits 
TV receiver. 
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FIG. 6 -TWO POSSIBLE APPROACHES for 
deriving the synchronizing signals from the 
black- and -white TV receiver. 

horizontal pulse is simply rectified and 
filtered as shown in Fig. 5. Voltage 
dropping resistors may be necessary in 
some sets, and of course, a separate 
+300V power supply could be incor- 
porated if necessary. Since my set did 
not have a 6.3V AC signal available, a 
filament transformer was added to 
power the vidicon tube filaments. This 
6.3V AC signal was also sent to the 
vertical blocking oscillator base through 
a .22 tLF coupling capacitor. This locks 
the vertical oscillator to the power line 
frequency thereby eliminating any 60- 
Hz hum wiggles in the picture. 

The horizontal yoke drive -pulses are 
obtained from a second unused wind- 
ing tap on the flyback transformer. 
This tap provided the correct wave- 
form, but at double the needed ampli- 
tude. As the flyback transformer on 
this set is a sealed unit with only the 
taps exposed, the camera horizontal 
yokes were wired in series and con- 
nected to the tap through a 2µF ca- 
pacitor. On other sets, different ap- 
proaches must be taken. Two possible 
approaches are shown in Fig. 6. Trans- 
former T2 consists of ten turns of well - 
insulated hook -up wire, loosely wound 
around the flyback. On most sets the 
voltage amplitude is approximately 
4V P -P per turn. The voltage at the 
output of T2 must be exactly correct, 
as added resistive elements such as 
width controls would alter the hori- 
zontal waveshape. The horizontal de- 
flection coils could be connected in 
parallel, or by doubling the number of 
turns on transformer T2, they could 
be wired in series. Each horizontal de- 
flection coil requires 30 to 40V P-P for 
proper deflection. Figure 6 should 
serve only as a starting point. Some 
added experimenting may be neces- 
sary. All generated waveforms should 
be checked with an oscilloscope to ob- 
serve amplitude and waveform polar- 
ity. All waveforms should be close to 
those shown on the waveform chart 
before proceeding. It is important that 
the modifications do not affect normal 
operation of the TV set, as it can be 
used as a monitor until you are ready to 
modify the color receiver. It is also 
convenient if the set can still be used 
as a regular TV when the camera head 
is disconnected. Details of the sheet - 
metal case are shown above. 

(continued on page 73) 



Installing 
TV A 

Anion 
Obtaining good results requires that you 
understand antenna theory and put it to practical 
use to solve reception problems. 

INSTALLING TV -MATV ANTENNAS IS A LITTLE 
like repairing TV sets. Some men pull 
tubes, change resistors and take voltage 
readings with only a foggy notion of how 
a TV set really works. The really good ser- 
vice technician understands what is going 
on inside the circuitry. Therefore, he can 
track down troubles rapidly and solve even 
complex problems. 

Many men who put up antennas have 
only a very hazy understanding of how 
they work and why. The good antenna 
installer, however, understands antenna 
theory and puts it to work to solve recep- 
tion problems. Let's review antenna theory 
in brief and then see how it can be put 
to practical use. 

As the current in a TV transmitting 
antenna starts its first half -cycle (an an- 
tenna is driven with alternating current), a 
wavefront of energy expands outward in 
all directions. As the wavefront gets 
farther from the antenna, it becomes thin- 
ner and thinner. Then, the current in the 
TV transmitting antenna reverses as the 
second half -cycle starts, causing a second 
wavefront to start expanding outward. 
Like the alternating current that caused 
them, the two wavefronts are opposite in 
polarity. 

The third wavefront (third half -cycle 
of alternating current) is the same polarity 
as the first, and the fourth wavefront 
(fourth half -cycle of alternating current) 
is the same polarity as the second. The 
distance between two successive wave - 
fronts of the same polarity is called the 
wavelength (denoted by the Greek letter 
A, or lambda). It is interesting to note that 
once a wavefront leaves the antenna, it is 
absolutely independent of its source. 

A given TV transmitting antenna may 
produce wavefronts that are either hori- 
zontally or vertically polarized, depending 
on how current flows through the antenna. 
All TV stations in this country transmit 
horizontally (E Plane) polarized TV sig- 
nals, by FCC edict. 

The simplest type of receiving antenna 
is a half -wave dipole -a dipole whose 

'Manager, Jerrold DSD Division 

length is approximately half the distance 
between two wavefronts of the same po- 
larity. If we hold a half wavelength dipole 
in a horizontal plane so that the wave - 
fronts from the antenna pass through it, 
the TV signal will induce an electrical cur - 

DIRECTION OF 
INCOMING SIGNAL (E- PLANE) 

FOLDED DIPOLE 
(300S2 OUTPUT IMPEDANCE) 

J 
FIG. 1- ANTENNA ORIENTATION affects sig- 
nal pick -up. Maximum signal pick -up occurs 
when antenna is positioned horizontally as 
shown in a. As the antenna is rotated, signal 
pick -up decreases as shown in b. Minimum 
signal pick -up occurs in vertical position as 
shown in c. 

by BERT WOLF' 

rent in the dipole. (See Fig. 1 -a). If we 
connect a meter to the antenna, we can see 
an indication of this induced current. The 
direction of the electrical current induced 
in the dipole reverses with each succeeding 
wavefront. 

270° 

180° 

2 -POLAR PLOT for dipole antenna. 
Maximum signal pick -up occurs at 0 and 180. 

TOWARD 
TV 

STATION 

FIG. 3- DIRECTORS AND REFLECTORS in- 
crease signal pick -up from desired direc- 
tion, decrease signal pick -up from other 
directions. 

Now, suppose we rotate the antenna 
slowly to a vertical position. As we do, less 
and less of the dipole is cut by the trans- 
mitted signal (see Fig. I -b). In the vertical 
position, induced current is reduced to a 
minimum because the dipole has very little 
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length in the horizontal plane (see Fig. 
1 -c). 

At this point, suppose we return the 
dipole to its original position (Fig. l -a). 
Then, we rotate the dipole slowly until 
it is at right angles to the transmitted sig- 
nal. Again, the dipole will look shorter 
and shorter to the incoming signals and 
induced current will fall to a minimum. 

For maximum signal pickup, therefore, 
the dipole must face the TV transmitter 
head on, with the length of the dipole in the 
horizontal plane. This is what we mean 
by antenna orientation. 

Performance 
A good way to visualize the effect of 

orientation on signal pickup is with a polar 
plot. To make a polar plot, we start with 
the antenna facing head -on to the trans- 
mitter for maximum signal pickup. We 
adjust the received signal for a maximum 
reference point on the polar graph paper. 
Then, we rotate the antenna horizontally 
a full circle (360 °). 

Figure 2 shows the polar plot that re- 
sults with a half -wave dipole. The trans- 
mitting antenna is at 0 °. Pickup is greatest 
at 0° and 180 °. Signals that come into 
the dipole from the side (90° and 270 °) 
are hardly received at all. 

The lobe centered at 0° is called the for- 
ward lobe. The lobe pointing to 180° is 
called the back lobe. Back lobes are use- 
less to us. To minimize back -lobe pickup 
and to maximize front -lobe pickup, direc- 
tors and reflectors are added (see Fig. 3). 
The result is the polar pattern shown in 
Fig. 4. 

270° 

180° 

o 

FIG. 4 -POLAR PLOT of antenna shown in 
Fig. 3. 

The performance of an antenna is speci- 
fied by several parameters: 

Gain. The term gain is somewhat mis- 
leading when applied to antennas because 
antennas don't actually amplify signals. 
However, in a given location, some anten- 
nas will pull in more signal than others. 
We use the amount of signal picked up by 
a dipole as our standard, calling it unity 
gain or 0-dB. (0 dB is not equal to 0 micro- 
volts of signal. It merely means 1 times 
the standard signal.) An antenna that pulls 
in twice as much signal than a dipole 
under identical conditions is said to pro- 
vide 6 dB gain. (6 dB equals twice the 
signal voltage.) Generally speaking, the 
larger the antenna, the more gain it pro- 
vides. 

Front -to -back ratio is the ratio of the 
front lobe to the back lobe. A dipole 
has a front -to -back ratio of 1:1. A good 
modern high -gain antenna might have a 

front -to -back ratio of 10:1 (20 dB) or 
more. 

Front -to -side ratio is the ratio of the 
front lobe to the largest side lobe. 

Flatness of response. The gain of 
some antennas vary widely with frequency. 
Most VHF antennas are designed to pro- 
vide more gain on the high -band channels 
than the low -band channels, but variation 
within channels should be very gradual. 
Flatness of ±1-dB within any given chan- 
nel is recommended for good color re- 
ception. Fluctuations of over 2-dB within 
a channel can result in phase shifts which 
cause color distortion. 

Antennas that use a system of directors 
and reflectors are called Yagis, after their 
Japanese inventor. Two other types of an- 
tennas are commonly used today for TV 
reception -log- periodic antennas and aper- 
ture antennas. Most modern home TV 
antennas today are log- periodic types. 

Log- periodic antennas use periodic 
spacing of active elements rather than 
dipoles with reflectors and directors. The 
basic periodic design provides flat re- 
sponse and constant gain across its entire 
bandwidth. In some ways this is good. 
but in other ways its a problem. The fact 
is that we need more gain on high channels 
to compensate for the fact that transmitted 
signal loss increases with frequency. 

Some way had to be found, therefore, 
to make log- periodic antennas more effici- 
ent on high VHF -band channels (7 thru 
13) than on low VHF (2 thru 6) chan- 
nels. This was done by multi -moding, 
making a single element work in both 
high and low VHF -bands simultaneously. 
This is possible because an element that 
resonates at 1 /2- wavelength for Channel 
2, for example, also resonates at 3/2 -wave- 
length at Channel 7. 

Multi- moding does provide extra gain on 
the high band, but it introduces another 
problem. Figures 5 shows the polar pat- 

270° 

0° 

180° 

3/2 WAVELENGTH 

FIG. 5 -POLAR PLOT of a 3 /2- wavelength 
dipole. 

tern of a 3 /2- wavelength dipole. Notice 
the large side lobes at 45° and 315 °. These 
lobes are undesirable because they can 
pick up ghosts. Engineers from each of the 
major antenna companies have devised 
ways to eliminate the side lobes. 

Channel Master and Kay Townes use 
parasitic elements to buck out the center 
currents that cause the side lobes. 

Winegard achieves multi -moding with 
stubbed -element extensions. Each high - 
impedance stub represents a half -wave 
dipole on the high band, shunting most of 

the energy away from the longer (low 
VHF band) portions of the element. 
Therefore, each element operates on both 
the high band and the low band, with very 
small side- lobes. 

Jerrold solves the problem by using 
high -impedance (450 ohms) transmission 
line. The high -impedance transmission - 
line couples the elements at the second 
resonance rather than the third resonance. 
In effect, the 3 /2- wavelength element be- 
comes a one -wavelength element, with a 
good, clean polar pattern. Shifting to one- 
wavelength elements also creates a buffer 
zone at the rear of the antenna, improving 
the front -to -back ratio. 

JFD's approach is to "Vee" the elements 
forward to eliminate side lobes. 

Figure 6 shows a typical aperture type 

UHF 
ORNER 

REFLECTOR 

FIG. 6- JERROLD MODEL VU -931S. 

UHF 
DIPOLE 

antenna, using a dipole with a reflective 
screen. Aperture antennas are generally 
used for UHF reception, to provide a 
large vertical capture area. In UHF aper- 
ture antennas, the dipoles are all quite 
similar, but there is a large variation in 
the types of reflecting- screens that may be 
full parabolics, parabolic sections or sim- 
ple corner reflectors. 

One phenomenon important to TV re- 
ception is that receiving antennas re- 
radiate signals. At best, we can use only 
half of the signal picked up by a dipole. 
The other half is reradiated in exactly the 
same pattern as the reception polar pat- 
tern. 

The reradiated signals intersect with the 
signals from the transmitter. At intersec- 
tions where the transmitted signals and re- 
radiated signals are of the same polarity, 
they add. At intersections where the trans- 
mitted signal and reradiated signals are of 
opposite polarity, they subtract. In other 
words, reradiation makes the TV signals 
stronger at some points and weaker at 
others. 

While both transmitted and reradiated 
signals are constantly moving, the points 
of intersections are fixed in space. There- 
fore, we call the fluctuations of stronger 
and weaker signals "standing waves in 
space." 

Dipoles are not the only things that 
cause reradiation. Anything metal does the 
same thing. Pipes, conduits, electrical wir- 
ing, aluminum gutters all act as reradi- 
ators, which form standing waves in space. 

What's more, virtually any surface, 
metallic or not, can reflect TV signals. As 
a result, on a given rooftop there may be 
areas of cancellation where TV reception 
is very poor, and other areas of addition, 
where signals are extra strong. 

This is an especially important factor at 
UHF, because wavelengths are shorter. 
Sometimes a difference of just a foot or 
two height above the rooftop makes a tre- 



mendous difference in TV reception. 
What's more, the best reception height 
often varies with atmospheric conditions. 
(And reflections from passing aircraft can 
cause "airplane flutter" in some cases.) 
However, these problems can be overcome 
by using UHF receiving antennas with 
large vertical capture areas. 

Home TV vs MATV antennas 
Electrically, home TV and MATV an- 

tennas are quite similar. In fact, home TV 
antennas are often used successfully for 
small MATV systems. 

Usually, however, you can afford to 
spend more for an MATV antenna serving 
200 sets than you are willing to spend for 
a home antenna. Professional quality 
MATV antennas may provide slightly bet- 
ter performance than home antennas, but 
their prime advantage is mechanical rug- 
gedness. Elements are generally thicker, 
better made and better put together. 

Home systems almost invariably use 
broadband antennas-either a single all - 
channel antenna or separate UHF and 
VHF antennas. MATV systems use broad- 
band antennas sometimes, but frequently 
use separate low -VHF band, high -VHF 
band and UHF antennas, or single -chan- 
nel antennas. Separate antennas for each 
chanel cost more, but usually do a better 
job, especially under difficult reception 
conditions. Rotors are impractical for 
MATV, so if TV stations are in different 
directions, multiple antennas are a must. 

Figure 7 shows a typical ruggedized 
broadband MATV antenna and Figure 8 
depicts an MATV antenna array. 

, °. 1: -P. , 

FIG. 7- JERROLD MODEL J -283X. 

Installation techniques 
The professional antenna installer 

should have professional tools. You can't 
do a good job with just a screwdriver and 
a pair of pliers. In addition, you need: 

1. A set of nut drivers. 1/4" and 
314" fit most antenna mounting 
needs. 

2. A set of ratchet wrenches, or 
open -ended wrenches. (Ratchet 
wrenches are preferred be- 
cause they are faster.) 

3. A staple gun for running down - 
lead indoors. 

4. A coax connector crimping tool. 
5. A good field- strength meter. 
6. A good compass and an area 

air map to determine antenna 
orientation. 

7. A hammer heavy enough to 
drive ground rods. 

Other useful accessories include a 
leather tool belt, acrylic spray for water- 
proofing outdoor twinlead connections, 
roofing tar for sealing holes made by 

or 

FIG. 8-MATV antenna array. 

i 
standoffs, screw eyes and other mounting 
hardware, and caulking compound for use 
in sealing up holes made to take coaxial 
cable indoors. (Caulking compound is 
recommended for coax, but cannot be 
used with twinlead.) 

Your first step is to decide what an- 
tenna, or antennas to use and how to 
mount them. Don't go by manufacturer's 
mileage specifications alone. Discuss local 
reception conditions with your antenna 
supplier and try to get recommendations 
from installers who are familiar with what 
works best in given locations. For most 
home installations, advice of this type is 
usually all you need to select an antenna. 
In problem areas and for all MATV sys- 
tems, use a field- strength meter with a 
small test antenna to determine exact sig- 
nal conditions. Move the test antenna to 
various heights and to different locations 
to find the strongest, cleanest signals avail- 
able. 

If you suspect interference problems, 
connect a portable TV set directly to the 
test antenna and study pictures on all 
channels carefully. 

Make a note of picture and sound car- 
rier levels for each channel and use the 
field -strength meter to determine the fre- 
quency and direction of interfering sig- 
nals. If you are not thoroughly experienced 
in choosing antennas, contact represen- 
tatives of the antenna manufacturers. 
Most major manufacturers will be glad 
to give you specific advice on antenna 
selection and how to eliminate interfer- 
ence. 

Avoid tall masts wherever possible. A 
5 -ft. mast is easier to install and makes 
for a very rugged installation. The 10-ft. 
masts are more difficult and 20 -ft. masts 
are not recommended at all. (If you have 
to go up 20 ft. above the roof, use a tower.) 

As you will discover with your test an- 
tenna and field- strength meter, there is 
often a strong correlation between an- 
tenna height and signal strength. For the 
most part, putting the antenna up higher 
means stronger signals. You have to weigh 
this advantage against the mechanical dis- 
advantages of going up high. It costs more, 
and is more subject to wind stress. 

In strong signal areas, 5 -ft. masts are all 
that is required. In suburban areas, you 
may need a taller mast, but it may well be 
easier to simply use a higher gain antenna. 
Suppose, for example, that the signal level 
at 5 -feet above the roof is 500 microvolts 

on your test antenna, whereas at 10 -feet 
you can get 700 microvolts. The difference 
between 500 microvolts and 700 microvolts 
is only 3 dB. In other words, a better an- 
tenna will do as well at 5 -feet above the 
roof as a smaller antenna at 10 feet, pro- 
vided the better antenna has 3 -dB more 
gain. 

The most common home antenna 
mounts are chimney mounts, wall mounts, 
roof mounts and tripod mounts. Chimney 
mounts are easiest, but do represent some 
problems. For one thing, chimney gases 
blacken and attack aluminum elements. 
For another thing, chimney mounts often 
cause damage to chimneys. 

Roof mounts invariably require guy 
wires, as shown in Fig. 9. 

FIG. 9 -ROOF MOUNTS 
for secure installation. 

ROOF 
MOUNT 

require guy wires 

All of these mounts work well if prop- 
erly installed. The most important thing 
is to make sure that all wood screws 
bite deeply into solid wood. A bolt that 
goes through only a thin piece of wood, 
such as a wall facing, is useless. It will 
probably come out, causing the antenna 
to topple and defacing the roof or wall. 

If a specific bolt doesn't hit a beam or 
rafter, use a 5" square of 3/4 -inch plywood 
inside the attic to catch a lag -bolt and hold 
it firmly. 

If you must use guy wires, be sure they 
are securely anchored into solid wood. 

FIG. 10- TURNBUCKLES are required for 
stressing guy wires. 

Use eye bolts or guy hooks, together with 
turnbuckes (see Fig. 10). Vinyl covered 
guy wire is recommended, since it is im- 

(continued on page 74) 
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All About 
OSCILLOSCOPES 

ALTHOUGH THIS SECTION CAN NOT POSSIBLY 
be a comprehensive discussion of all oscil- 
loscope measurements, it reveals a number 
of rule of thumb techniques that permit 
rapid analysis of many different circuits. 
These are primarily involved in servicing 
and anlayzing problems of common cir- 
cuits. 

Amplifier response testing 
To analyze an audio amplifier, we feed 

a square -wave signal into the input jack 
of the amplifier and observe the ampli- 
fier's output wave form. Figure 25 -a shows 
a dual -trace comparison of the input (up- 
per) square wave signal and the output 
(lower) waveform. Lack of low- frequency 
response is obvious. Figure 25 -b shows the 
opposite problem, lack of high -frequency 
response. The effects of Figure 25 -a may 
also indicate too low a frequency is being 
used to permit AC vertical coupling. Fig- 
ure 25 -b may also indicate that the os- 
cilloscope is being used near its upper 
bandwidth limit. Before testing an ampli- 
fier or other device for square -wave re- 
sponse, it is advisable, especially with a 
single -trace oscilloscope, to check the ap- 
pearance of the square wave at the highest 
and lowest frequency limits to be used. If 
the oscilloscope itself will degrade the 
wave form, all measurements must take 
this degradation into consideration. De- 
termining that a hi -fi amplifier still meets 
reasonable limits of frequency response 
may be ascertained by square wave testing. 

When determining the frequency re- 
sponse of an amplifier by performing a 
point -by -point plot of frequency response, 
a dual -trace oscilloscope can be used as 
the readout device. The input sinewave 
is monitored on one channel and the out- 
put sinewave is monitored on the second 
channel. As the test frequency is increased, 
the input amplitude should be readjusted 
to produce constant deflection. The out- 
put amplitude is measured and recorded. 
For this measurement, the bandwidth of 
the oscilloscope must at least be equal to 
that of the amplifier being tested. 

'Design Engineer Heath Company, Benton 
Harbor, Mich. 

Oscilloscopes often look easy but there's more to 

them than meets the eye. This article explores some 
of the measurement techniques. 

If a square wave with a fast risetime is 
available, the risetime of the amplifier may 
also be readily measured. If the amplifier 
risetime and its 3 -dB frequency are known, 
the high- frequency characteristics of the 
amplifier are defined.. An amplifier with 
the product of the risetime and bandwidth 
that is much greater than 0.35 will have 
poor upper high- frequency response, while 
one substantially less than a 0.35 will pro- 
duce overshoot (undesirable high -fre- 
quency response). 

Phase delay 
The dual -trace oscilloscope can be used 

to measure phase delay through an am- 
plifier. A sinewave is applied to the ampli- 
fier and is monitored on one channel. The 

L- 

FIG. 25 -A SQUARE WAVE FREQUENCY RE- 

SPONSE TEST. a) Poor low frequency re- 

sponse is indicated. b) Poor high frequency 
response is indicated. 

by CHARLES GILMORE* 

output waveform is monitored on the sec- 
ond channel, and the time differential be- 
tween the two waveforms is observed. The 
measured time -delay, divided by the pe- 
riod of the input signal, multiplied by 
360° gives us the phase -shift in degrees. 
Lack of a uniform phase -shift across the 
amplifier bandwidth indicates a non -uni- 
form frequency response. 

In many audio and industrial ampli- 
fiers, the complementary -pair output stage 
is very popular. Complementary amplifiers 
are prone to two failures; both are readily 
identifiable. With a sinewave applied to 
the input, and the output observed on an 
oscilloscope, complete failure of one of 
the complementary -pair will produce an 
output signal that looks like the output of 
a half -wave rectifier. 

The second problem, not quite as ob- 
vious or as easy to repair, is caused by 
improper biasing. To operate properly, 
the complementary -pair must switch be- 
tween the positive -going output device and 
the negative -going output device when the 
output waveform passes through zero 
volts. If there is a biasing failure, this does 
not happen. The result is called crossover 
distortion. A detailed examination of the 
zero -crossing portion of the waveform will 
reveal a step, indicating crossover distor- 
tion. 

Partial failure of a power supply or in- 
put overdrive can cause clipping. Again, 
examine the output waveform to identify 
whether the clipping is either single- sided; 
frequently indicating a power supply or 
biasing failure: or whether it is symmetri- 
cal; indicating total power supply failure 
or input overdrive. 

Severe harmonic distortion can be de- 
tected with an oscilloscope as a noticeable 
deterioration of the shape of a sinewave. 
With a dual -trace oscilloscope. the output 
sinewave can be compared to the input 
sinewave by superimposing them. Less 
than 3% distortion is very difficult to see 

on an oscilloscope. To detect distor ;ion 
levels below 3 %. you should rely on a 
distortion analyzer. 

Analysis of logic circuits 
The analysis of logic circuits without 



FIG. 26 -THE EFFECT OF VERTICAL BAND- 
WIDTH on pulse response. a) A 25 -ns wide 
pulse as seen on a 50 -MHz oscilloscope. 
b) The same 25 -ns wide pulse as seen on a 

15-MHz oscilloscope. 

an oscilloscope, from either design or ser- 
vicing standpoints, can be close to futile. 
Anyone attempting to design or service 
logic circuits with any frequency should 
certainly own a dual -trace oscilloscope. 
Although vertical delay lines are not an 
absolute must, they add considerably to 
logic analysis. Logic circuits usually have 
timing and pulse characteristics that can- 
not be ignored. When a logic circuit fails 
and a check of the power supply and other 
such basic items indicates a logic problem, 
the first area to check is the amplitude and 
timing characteristics of the driving pulses. 
Frequent failure points for digital equip- 
ment are the circuits that convert signals 
from analog levels to the levels and shapes 
required for the digital circuits. 

With some of the slower logic families, 
especially MOS, pulse -width measure- 
ments can reveal a pulse too narrow for 
the logic family in use. 

A note of caution here. Many common 
logic circuits operate at speeds that are 
high, compared to the bandwidths of low - 
cost oscilloscopes. Narrow pulses can eas- 
ily be lost because the oscilloscope does 
not have the bandwidth to display them. 
Figure 26 shows pulses photographed on 
a wide bandwidth (50 MHz) oscilloscope 
and the same pulses on a medium band- 
width (15 MHz) oscilloscope. An oscillo- 
scope with a bandwidth of 15 -MHz or 
greater is the recommended minimum 
when servicing TTL circuits. 

When attempting to observe spiking, 
the oscilloscope must have enough band- 
width to observe the spike. In a TTL cir- 
cuit, a 15 to 20- manosecond spike is 
enough to trigger a flip -flop, but cannot be 
seen on a 10 -MHz oscilloscope, and would 
be of reduced amplitude on a 15 MHz os- 
cilloscope. Spiking can also occur directly 

FIG. 27- RINGING AT THE LEADING OR 
TRAILING EDGES of a pulse in a logic cir- 
cuit. Ringing may be present within the logic 
circuit due to improper grounds, termina- 
tions, or other signal path conditions. Ring- 
ing may also be caused by the measurement 
apparatus itself. If the amplitude and shape 
of the ringing appear to change substantially 
while running your hand up and down the 
test cable, suspect the mea urement tech- 
nique. Ringing of this sort may also change 
considerably with changes in placement of 
the ground clip. 

FIG. 28 -ONE OF THE EFFECTS OF EXTEN- 
SIVE RINGING within a logic circuit. Limita- 
tions in vertical bandwidth may reduce the 
amplitude of this pulse. An input /output com- 
parison of the succeeding stage with a dual - 
trace oscilloscope may reveal the true effect 
of the pulse. 

after a mechanical contact closure (where 
the contact tends to bounce). This would 
be observed as a repeated number of 
spikes following the actual contact. How- 
ever, this is very difficult to observe due to 
the narrowness of the spikes and the in- 
frequent operation of the mechanical 
switch. A storage scope is required to ob- 
serve this phenomenon. 

When analyzing circuits involving 
counters, a frequent problem is excessive 
counts. There are two common causes of 
excessive counts. Ringing (see Fig. 27) 
sometimes produces spikes that are large 
enough to cause a second count. Oscilla- 
tion, or noise, in analog interface circuits 
can frequently cause excessive counting 
too. Often these result in conditions simi- 
lar to those shown in Fig. 28. When ex- 
amining ringing in logic circuits, proper 
use of the probe and its accompanying 
ground clip are extremely important. A 
long ground clip, or one attached at some 
distance from the point of measurement, 
can cause ringing in the measurement it- 
self. When attempting to observe logic 
circuits, a X 10 (low capacitance) probe 
should be used. Direct measurement with 
a coaxial cable frequently presents an ex- 
cessive capacitance to the logic circuit, 
causing flip -flops, for example, to become 
inoperative. 

Logic circuits often present situations 
demanding great writing speeds from an 
oscilloscope. A typical situation is the need 
to display a very short time span, such as 
11O -ns -per- division, when the triggering 
repetition rate is low, for example, 1 milli- 
second. To overcome this, turn the inten- 
sity up, turn the graticule illumination 
down, and use a viewing hood. There is a 
point beyond which even the finest oscillo- 
scopes will not write due to insufficient 
repetition rate. Unfortunately, this situa- 
tion is not uncommon with logic circuits. 
The storage oscilloscope is a partial an- 
swer, but often they lack adequate band- 
width to observe logic circuits. Where 
possible, the best solution to this problem 
is modifying the circuit being tested to 
temporarily increase the basic repetition 
rate sufficiently to observe the desired 
waveforms. 

Television analysis 
The complex waveform containing syn- 

chronizing and video information from a 
television transmission cannot be ana- 
lyzed without the aid of an oscilloscope. 
As noted earlier, the oscilloscope is so 
important to television analysis that two 
specialized forms of the instrument have 
been created. 

The top trace in Fig. 29 shows the video 

FIG. 29 -COLOR TELEVISION TEST SIGNAL 
displays. The top trace shows the video sig- 
nal between two horizontal sync pulses. The 
video signal is modulated by a color -bar gen- 
erator. The lower trace shows the same video 
signal between two vertical sync pulses. 

signal from a color television receiver. 
The display shows a single line of the 
television raster when it's modulated by a 
color -bar generator. The bottom trace in 
Fig. 29 shows the same video signal as 
shown in the top trace, except an entire 
frame of the television raster is shown. 
In this case, the time base of the oscillo- 
scope is slowed down relative to the time 
base setting used to obtain the top trace. 

Signals such as Fig. 29 should be ob- 
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servable at the output of the video de- 
tector and through the video stages on 
most television sets. The horizontal and 
vertical synchronizing signals can be eas- 
ily traced through their respective circuits 
in case of difficulty in these areas. The 
top trace in Fig. 29 shows the 3.58 MHz 
color burst after the leading edge of the 
horizontal synchronizing pulse. 

When the oscilloscope is used with a 
sweep generator to examine the bandpass 
characteristics of high- frequency circuits, 
it is used simply as an X -Y display. A typ- 
ical example is shown in Fig. 30. The 

42.50 MHz 45.15 MHz 

100% OR 20 dB 

42 

45% TO 50% OR 

6 dB DOWN 

41 25 MHz 47.25 MHz 

FIG. 30 -IF RESPONSE CURVE of a black 
and white television receiver. The curve is 

obtained using an oscilloscope and a sweep/ 
marker generator. 

oscilloscope shows the amplitude vs. fre- 
quency characteristics of a 45 -MHz in- 

termediate- frequency amplifier of a tele- 
vision receiver. In this case, the sweep 
generator and its built -in demodulator 
provide the vertical signal as well as the 
sweeping signal. Using the sweep from the 
generator ensures the oscilloscope sweep 
is always in phase with, and has the same 
distortions as, the sweep changing the 
frequency of the signal generator. An al- 
ternative method is to use the output sig- 
nal from a sweep generator to synchronize 
the sweep oscillator of the oscilloscope. 
However, if the sweep generator is swept 
by a sinewave, as is common on low cost 
sweep generators, the oscilloscope will 
also be swept by a sinewave as well. This 
will result in improper frequency vs. posi- 
tion relationships on the display. 

Figure 31 shows the vector display gen- 
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FIG. 31 -A VECTORSCOPE DISPLAY shows 
the rainbow pattern produced by the red and 

blue signals of a color television receiver 
with the luminance signal removed. 

erated on a vector oscilloscope monitoring 
a color television set driven by a color bar 
generator. If the oscilloscope is not spe- 
cifically designed as a vector monitor, an 
X -Y oscilloscope may be used. Horizontal 
bandwidth of at least a few MHz is re- 
quired for this application. The vector 
monitor may be used to adjust the ampli- 
tude of the 3.58 MHz oscillator; adjust 
the 3.58 MHz reactance coil, phasing the 
3.58 MHz oscillator with the broadcast 
3.58 MHz reference; adjust the color 
phase detector; check demodulation angle 
and linearity and adjust the chroma band 
pass of the receiver. 

Many solid -state receivers supply both 
chroma and luminance information to the 
cathode of the TV CRT. The signal on the 
vector monitor will appear fuzzy unless 
the luminance signal is removed. This can 
be achieved by bypassing the luminance 
signal with a large electrolytic capacitor 
at an earlier stage. 

Power supplies 
Problems with power supplies, espe- 

cially regulated supplies, must be detected 
with an oscilloscope, not a meter. A loss 
or reduction in value of the filter capacitor 
causes excessive ripple. Ripple is easily 
examined using the high sensitivity posi- 
tions of the input attenuator and AC cou- 
pling. A dual -trace oscilloscope, with one 
trace monitoring the output of the regu- 
lated power supply and the other trace 
monitoring the input to the regulator cir- 
cuitry, will show spikes on the output 
voltage or when the input ripple dips be- 
low the regulators capability. 

A frequency problem with regulated 
power supplies is oscillation. Regulated 
power supplies are high gain amplifiers, 
and loss of a frequency compensating com- 
ponent, such as a bypass capacitor, can 
cause the power supply to oscillate. The 
power supply may have sluggish regula- 
tion characteristics as well as a high fre- 
quency output signal. Frequently, large 
capacitive -inductive loads will cause a 

power supply to oscillate. This can even 
occur with bench supplies. 

Measurement errors 
As the oscilloscope is one of the most 

versatile electronic instruments, it is also 
one of the more complicated to operate 
properly. Errors are frequently made, and 
most of them are unneçessary. Errors can 
be divided into two categories: those of 
simple operator error; and those where 
the display is read properly but the mea- 
surement is made improperly. 

Operator errors are usually the result 
of an improper assumption on the part of 
the operator. A typical source of error is 

use of an oscilloscope without a prior 
check to ensure the horizontal and vertical 
variable controls are in their calibrated 
positions. This problem is common in 

shops and laboratories where the oscillo- 
scopes are shared by a number of users. 
In this situation, a moment spent checking 
all settings on the oscilloscope, especially 
those not used frequently, is well worth 
while. Similar errors include improper 
trigger selection when making timing 
measurements, failure to include probe 
attenuation in amplitude measurements, 
and errors made when rapidly converting 
time into frequency. 

Measurement errors often result from 
lack of understanding the equipment speci- 
fications. For example, the error resulting 
from using an oscilloscope of too low a 
bandwidth to analyze a logic pulse may 
cause the operator to miss a narrow pulse 
causing all the problems. Errors of this 
type are common on both horizontal and 
vertical measurements when the operator 
forgets the accuracy specification and as- 
sumes he has made an absolute measure- 
ment. 

When connecting the probe or test ca- 
ble to the circuit, the effect on the circuit 
of the input impedance of the oscilloscope 

and the test lead must be remembered. 
The simple coaxial cable has a capacitance 
of 30 pF per foot. With the customary a- 
foot cable and 30 to 40 pF input capaci- 
tance of the oscilloscope, there is a total 
of 120 to 140 pF load placed on the cir- 
cuit. With certain low impedance circuits, 
this does not cause any trouble; on some 
of the higher impedance circuits, severe 
circuit loading occurs as the test fre- 
quency is increased. 

When connecting the probe or test ca- 
ble, the operator must be certain the 
ground clip is connected to a point which 
is ground for the circuit under test. A fre- 
quent problem with products having both 
logic and analog circuits is high level logic 
currents in certain portions of the ground 
circuits. If this is the case, and a measure- 
ment is being made in the analog circuit, 
the proper ground point is one which does 
not contain current from the logic sys- 
tem. For this reason, the common tech- 
nique of connecting the ground clip to the 
chassis is not wise. 

The problem is even more serious as 
oscilloscopes become available with high 
sensitivities. For example, voltage drops 
in a foil due to return currents from a logic 
chip are generally not evident on an oscil- 
loscope with a 10 -mV sensitivity, but it is 
a serious problem on an oscilloscope with 
1 -mV sensitivity. 

The compensated X 10 oscilloscope 
probe can introduce considerable error to 
a measurement involving high frequency 
characteristics, if the user fails to adjust 
the probe to the input capacitance of the 
oscilloscope. This procedure must be car- 
ried out even if the probe is moved from 
one channel of a dual trace oscilloscope 
to another. 

When possible, probes should be pur- 
chased for a particular oscilloscope, 
matched to a particular input channel, 
identified as such, and never used any- 
where else. Unfortunately, this is not al- 
ways possible for economic reasons. In 
such a case, the user must be sure to check 
the compensation of the probe. R -E 

TSA INSTALLATION 

TELEVISION SERVICE ASSOCIATION 
(TSA) of Northeastern New York swore in its 
officers at its annual dinner dance last Feb- 
ruary. Left to right in the photo are TSA's 

attorney William McCarthy, who installed 
the officers; secretary Richard (Dick) Swan- 
son, Sr., Reliable Repair Service, Troy; trea- 
surer Rolland (Ron) Flicker, Flicker TV Ser- 

vice, Schenectady; vice president Warren 
Baker, CET, Baker Electronics, Albany, and 
pre ident Paul J. Landor, Landor TV and 
Appliances, Cohoes. 
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An IC microtransmitter from Lithic Systems 
and Zenith's Target Tuning circuit is 

covered this month 

MOST OF THE INTEGRATED CIRCUITS ON 

the scene are confined to audio and 
very low- frequency bands. Lithic Sys- 
tems makes a communications oriented 
chip that operates in the high- frequency 
spectrum and deserves our attention 
this month. 

Zenith's Target Tuning system uses 
LED's as a center -of- station tuning in- 
dicator. 

LP200 microtransmitter 
Figure 1 shows the schematic of the 

chip connected to the necessary exter- 
nal components needed for a Citizen 
band transmitter. The current drain of 
the circuit is 50 mA with a 12 -volt 
supply. 

Signal flow begins with oscillator 
Q3. L1 and C2 tune the collector of 
Q3 close to the operating frequency, 
and the series resonance of the crystal 

by KARL SAVON 
SEMICONDUCTOR EDITOR 

connected through C3 completes the 
oscillator's regenerative path from col- 
lector to emitter. DC collector and base 
voltages of the transistor are the same 
because they are jumpered by the low 
resistance of L1. Series -connected 
diodes D2 through D5 bias the base 
of Q3 at four junction voltages above 
ground -about 2.8 volts. Capacitor Cl 
bypasses the bias supply for 27 -MHz. 
As long as the transistor does not sat- 
urate, the oscillator will be stable even 
though the base and collector are at 
the same DC potential. The voltage 
swing at the collector is limited to less 
than 700 -mV peak -to -peak by the 
amount of collector current flowing in 
the stage. Transistor Q4 is a current 
source designed to conduct the re- 
quired current. It is entwined in the 
power supply circuits which will be 
discussed a little later. 

FERRITE BEAD S OFF = 
TALK R12 

C7 T. C8 
l 

Ei 

Emitter followers Q10 and Q11 iso- 
late the output amplifier Q13 from the 
oscillator. The 2.8 -volt bias at the 
base of Q10 is dropped by the three 
base -to- emitter junctions of Q10, Q11, 
and Q13. Q13's emitter is 0.7 volt 
above ground, sufficient for current 
source Ql4 to function. The emitter of 
Q10 is connected to ground through 
R9 and diodes D6 and D7. There is 
about 0.7 volt across R9, so the bias 
current in Q10 is determined by 0.7V 
divded by R9's resistance value. 

Q12 and Q14 conduct currents mod- 
ulated by the microphone input. Q13's 
emitter is RF bypassed by C10, so for 
27 MHz, it is a grounded emitter amp- 
lifier with its collector tuned by L2, 
C8 and C9 to match a 50 -ohm an- 
tenna. The voltage gain of Q13 
changes directly with its current orig- 
inating in Q14. C10 is selected to be 

Son 
FERRITE BEAD ANTENNA 

a VCC 12V 

L2 

C9 

C3 

IE loi 
XTAL 1- C4 MIC 

FIG. 1- LITHIC SYSTEMS LP200 MICROTRANSMITTER connected to external components for 
Citizens band operation. 
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a high impedance at the modulating 
frequencies, so the RF gain of Q13 and 
its output voltage are modulated by 
the audio signal. Simultaneous modula- 
tion of Ql l's emitter current is a re- 
finement that helps give an output 
modulation specification of 90% with 
less than 10% distortion. 

Forgetting Q7 temporarily, notice 
that the collector of Q8 is connected to 
IC pin 7 through R11. Pin 7 sits at a 
fixed proportion of V«. Also note that 
the collector of Q8 is at 1.4V above 
ground because of the series connec- 
tion of the bases of Q9 and Q8. An es- 
sentially constant current is supplied to 
the collector of Q8 by this arrange- 
ment. A current "mirror" circuit Q8- 
Q9-Q12-Q14 reproduces the current 
flowing in Q8 in both Q12 and Q14. 

Current "mirrors" are favorite tools 
from the IC designer's bag of tricks, 
for they exploit the excellent match- 
ing characteristics of the integrated de- 
vices. All chip components go through 
identical diffusion temperature -time 
cycles. They are in as identical a 
thermal environment as possible, just 
a few thousandths of an inch apart. In 
most "mirrors ", as in this case, the 
emitter and bases of the current input 
and output transistors are paralleled, 
and as a result, their collector currents 
are matched. Typically the match is 

better than 10 %. Matching accuracies 
are improved when necessary by add- 
ing emitter resistors which match 
closer. Take time to study these "mir- 
ror" circuits as they are pointed out. 
You'll be seeing them again and again. 

Q14 is designed with a larger base - 
to- emitter junction area than the other 
devices to conduct the proportionally 
larger current needed to feed the 
higher current output stage Q13. Q9 
automatically supplies the base current 
requirements of Q8, Q12, and Q14. It 
adapts to changing conditions because 
of its negative feedback connection 
with Q8. Q7 is driven from the micro- 
phone through C5. Its collector cur- 
rent subtracts from the constant cur- 
rent feed through RII. A positive 
microphone voltage swing increases 
the collector current in Q7 and de- 
creases the base current in Q9. The re- 
duced collector current in Q9 reduces 
the current in Q12 and Q14, generat- 
ing the modulation current. RI0 is a 
feedback resistor controlling the gain 
and linearity of the audio preamp Q7. 
C6 controls the high- frequency cutoff 
frequency to control the audio band- 
width and rejects noise. 

A regenerative power supply latch 
system is triggered on and off by a 

switching voltage applied to pin 10 of 
the IC. Although pin 6 is permanently 
attached to the Ve.. supply, the micro - 
transmitter does not draw current until 
it is triggered on by the push -to -talk 

button S1. D1 and Q2 form another IC 
current "mirror ". Because of the com- 
mon base connections and equal emit- 
ter resistors R1 and R2 are returned to 
a common tie point, the collector cur- 
rent in Q2 closely matches that in D1 
which is supplied from Q1. There is 
some error in the current matching 
however -a portion of the Q1 col- 
lector current is needed by DI and Q2, 
and by R2. This current "mirror" does 
not use the additional emitter follower 
the previous design incorporated to re- 
duce base current errors. Pushing SI 
applies V« through current limiting 
resistor R12 to pin 10 and the base of 
Q1 turning the transistor on. Current 
in Q1 now flows through Dl and is 
reproduced in Q2. Q2's collector cur- 
rent drives the base of Q1 and the 
oscillator bias diode string. At this time 
it is possible to open the series R12 
lead to pin 10 and the current in the 
various supply transistors will remain 
latched. The momentary triggering 
facility is not used in the 27 MHz 
transmitter, but there are applications 
where it is valuable. Voice keyed 
(VOX) and remote -triggered systems 
are examples. 

Zenith LED Target Tuning 
Zenith uses LED's in their Target 

Tuning system in two different ver- 
sions. Figure 2 shows the simpler sys- 
tem used in some digital clock table 
radio models. 

The output of the last IF stage for 
either the AM or FM band is coupled 
through a capacitor to a voltage - 
doubling diode detector D1 -D2. Q1 
and Q2 are a direct -coupled LED 
driver amplifier. To make the ampli- 
fier sensitive, a negative feedback bias- 
ing scheme forces the two transistors 
to conduct lightly. Biased at very low 
current, the LED appears off. Just on 
the edge of conduction, it will light 
brightly with very low external drive 
levels. Diodes D1 and D2 are also 
biased slightly on so their anode -to- 
cathode junction thresholds do not 

TO 10.7 MHz 
DETECTOR 

TO 455 kHz 
I.F. TRANS 

2ND AM I.F., 
0203 3RD FM I.F., 

AMPL 

AM 

R218 
3302 q F ,1 R 1 

have to be exceeded by the input sig- 
nal. Their normal 0.6 volt turn -on 
junction voltage is compensated for 
by the feedback. The DC feedback path 
is from the emitter of LED driver Q2 
through voltage divider R6 -R2, through 
D1 and D2, and through R3 and R4 
to the base of Ql. Cl is a bypass ca- 
pacitor which grounds the anode of 
D1 for signal frequencies. As the re- 
ceiver is tuned to the center of the i.f. 
passband, D1 conducts on the negative 
half -cycle of the signal to charge either 
capacitor C701 or C702. On the posi- 
tive half- cycles the stored capacitor 
voltage adds to the signal to feed C2. 
The detected signal is fed through fil- 
ter R3 -C3 and R4 to turn on Q 1. R4 
increases the filter discharge time by 
isolating C3 from the relatively low 
input impedance of Q1. The increased 
collector current in Q1 turns Q2 on, 
which provides some 30 mA through 
the LED. 

Some of the more elaborate Zenith 
hi -fi receivers have a triple LED forma- 
tion on the dial pointed to show low 
and high tuning as well as center tuning. 
The center LED is green and the two 
outer LED's are red. 

Fig. 3 is a schematic of the system. 
You may be surprised to see two ratio 
detectors. One acts as the normal FM 
detector and also has two outputs to 
the Target Tuning system. The second 
ratio detector is added just for fre- 
quency discrimination drive for the 
LED's during AM reception. 

A short review of ratio- detector 
theory is in order: Two series -aiding 
connected detector diodes are driven 
by the L214 secondary winding of 
tuned transformer T207. Tertiary wind- 
ing L213 is also magnetically coupled 
to the primary and an induced voltage 
is generated across it. Because L214 is 
tuned and L213 is not, there is a 90° 
phase difference between their voltages 
at 10.7 MHz where L214 is at reson- 
ance. 

Diode CR202 along with R213, 
R215 and C218; rectifies the sum of 
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2pF 
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FIG. 2- ZENITH'S TARGET TUNING system. 
IF passband. 
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R603 
100K 

V1 and V2 and produces a positive 
output marked FM +. and the com- 
bination of diode CR203. R211,R216 
and R219 generates the FM- output 
from VI + V3. Fig. 4 -a shows that 
the vector sums of the two signals are 
equal at resonance. Since the detectors 
are sensitive only to amplitude, it is 
the size of the sum vectors that indi- 
cate their outputs. The average of the 
two detected sum signals becomes 
FM,,,,, and since they are equal and 
opposite in sign at resonance, the out- 
put is zero. 

With a shift in IF frequency the 
phase relationship changes; L214 is 
no longer at resonance. If the fre- 
quency increases, for example, the 
angle between VI and V2 decreases 
while the angle between VI and V3 
increases. The vector sum of VI and 
V2 is now greater than the vector sum 
of VI and V3. Fig. 4 -b shows the 
off -center situation. The diode detect- 
ors produce two different magnitude 
outputs. FM+ is larger by about the 
same amount that FM- is smaller. 
The averaged FM, voltage now moves 
in the positive direction. It is this 
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averaging of the positive peaks of 
FM+ above 10.7 MHz and the nega- 
tive peaks of FM- below that creates 
the conventional FM "S" detector 
characteristic. As these changes take 
place, the sum of the two voltages re- 
main constant. Only the ratio of the 
outputs vary and hence the name ra- 
tio detector. The difference between 
FM+ and FM- is stored on electro- 
lytic capacitor C220. Some degree of 
amplitude modulation rejection is af- 
forded by the capacitor because noise 
causes apparent carrier amplitude 
changes, but cannot instantaneously 
change the capacitor voltage and the 
output. 

The AM ratio detector (T601- 
CR601-CR602) operates with the 
same basic phase detecting principle, 
but is driven differently. The open 
tertiary winding on the transformer 
forms a capacitor between the lower 
side of the secondary and ground. The 
network including C601, the tuned 
primary winding, and the capacitor to 
ground causes a 90° phase shift be- 
tween the voltage across the trans- 
former winding and the voltage at the 
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primary tap. A DC offset is added to 
the output voltage by the forward 
biased junction of diode CR603. 

AM+ and AM, mark the positive 
above center frequency output and the 
"S" output respectively. 

With the receiver switched to FM 
and center tuned, FM+ is at maxi- 
mum and FM,,, is zero. FM+ drives 
transistor Q603 into conduction. 
Q603 -Q604 is a Darlington- connected 
amplifier with high beta. The circuit 
can be considered a switch although 
the collector of Q604 does not go 
completely to ground. You will note 
that the collector falls to (I) junc- 
tion- voltage drop (VA) above ground 
because Q603 will saturate first pre- 
venting saturation of the second tran- 
sistor. With about a 3 -volt forward 
bias across the green LED CR606, 
there is a 12.8 - 0.8 - 3 = 9 volts 
across R610 limiting the current to 
9/390 = 23 mA. Operating in this 
mode, Q601 -Q602 is biased off by 
FM keeping the HIGH tuning indi- 
cator extinguished. Q605 is biased on 
by the 12.8 volt supply through R612. 
and Q606 is held off keeping the Low 
tuning LED CR607 off. 
V2 

4- - - -]I V1 +V2 

V1+V2 = V2+V3 

V1 

V3 _ 

t -- V1+V3 V1+V3 
V3 AT RESONANCE 

V2 V1+V2 

V1+V2 > V1+V3 

FIG. 4 -a (left)- VECTOR SUM of voltages at 
output of ratio detector at resonance. 
FIG. 4 -b (right) -OFF RESONANCE condition. 

Now if the FM receiver is tuned 
below the center frequency, FM+ is 
low and the FM0 °, voltage is at its 
negative peak. As a result, Q601 -Q602 
is biased off even harder than before 
and Q603 -Q604 is off since the two 
Vi input threshold at the base of Q603 
is not reached by FM +. FM,,,,, being 
negative turns off transistor Q605. Its 
collector current being zero, the col- 
lector voltage of Q607 rises toward the 
supply and Q606 is turned on by the 
current through R613. R615 limits 
the diode current to about 12 mA. 

Finally, when tuned above the cen- 
ter frequency, FM0 °, and FM+ are 
highly positive. Q601 and Q602 are 
now turned on and the tuned HIGH 
indicator is illuminated. 

Switching the receiver to AM, the 
Target Tuning system works the same 
way. When center tuned Q603 -Q604 is 
driven by AM+ through R609. CR604 
is a disconnect diode to prevent the 
FM ratio detector from loading the 
455 -kHz ratio detector. FM-, and 
AM°°, are matrixed through R230 and 
R602 to feed the "high" and "low" de- 
tectors. R -E 
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RON 
JAKUBAS 

"Something happened to 
me on my way to an engi- 
neering degree. I fell in love, 
got married, and had to take 
a factory job. But I wasn't 
going to settle for that. So I 

enrolled with ICS. Their 
training not only helped me 
get a couple of promotions 
but also pass the Michigan 
exam for Registered Profes- 
sional Engineer. Today, I 
own my own manufacturing 
company. That's more than 
most college men can say. 
Do I recommend ICS? You 
bet I do:' 

Ron, Gary, and Jack are three t if our 
outstanding graduates. Like them, 
you too can become an engineer 
without going to college. Of course, 
ICS can't guarantee you'll get a job or 
be as successful as these three men. 

But if you're serious and willing to 
work, ICS can train you from scratch, 
at home, for one of the many engi- 
neering jobs opening up each year. 

For a free Career Guidance Booklet 
and free Demonstration Lesson, 
mail the card or coupon today. 

r 

L 

GARY 
BURNASH 

"Too bad, but the college 
I went to didn't hand out 
degrees in hot rodding. So 
after my first year my Dad 
and I had one of those long 
talks. The upshot was, it was 
time to get serious. So I got a 
job and signed on with ICS. 
They taught me everything. 
Print reading. Materials. 
Hydraulics. Even how to use 
a slide rule. I'm making 
triple my starting salary now, 
but here's the best part-I'm 
a half owner in the business. 
If I want another raise, the 
man I ask is me." 

JACK 
TERRY 

"I grew up near the 
Okeefenokee Swamp and 
what that means is, you don't 
expect life to be a gravy 
train with biscuit wheels. I 
went to work real early with 
the Florida Department of 
Transportation as a beginner 
draftsman. I heard the fel- 
lows tell of ICS so I sent for 
the information. Before long, 
I got to be a First -Level 
Highway Engineer at twice 
the pay. It took five promo- 
tions but the ICS training 
was a real help to pass each 
promotion exam." 
©1975Intext, Inc. 

NInternational Correspondence Schools Scranton, Pa. 18515 

Please mail me the Free Career Guidance Booklet and Free Demonstration Lesson for the field I have checked 
below. I understand I am under no obligation. 
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Electrician 
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Electronics Technician 
TV Service & Repair 
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Surveying & Mapping 

Construction Electrician 
Diesel Mechanic 
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EARN A COLLEGE DEGREE AT HOME 
The ICS Center for Degree Studies is 

authorized by the Pennsylvania De- 
partment of Education to offer college 
programs at home leading to Associate 
in Specialized Business Degrees in 
Accounting and Business Management. 
These are growing fields in which job 
openings are expected to increase in the 
years ahead. For more information at no 

cost or obligation. check the degree of 
your choice. 

Accounting Degree 

Business Management Degree 

F 
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Signal- to- Noise- 

RECENTLY WE EXAMINED TAPE BIAS AND 

equalization in terms of their effect on 
frequency response, distortion and sig- 
nal -to -noise ratios. We mentioned the 
fact that one manufacturer's S/N ratio 
may or may not tell you the same thing 
as that of another manufacturer. If the 
audio industry was plagued by am- 
biguous audio power ratings in the past 
(a problem that is to some small degree 
being alleviated by the new FTC power 
rules), the situation with signal -to -noise 
measurements is even more confusing 
to the unsuspecting audiophile. And it 
is as confused not only in tape deck 
specifications, but in those relating to 
phono preamplifiers and turntable per- 
formance. Let's consider each of these 
product categories in turn. 

Tape deck S/N specifications 
Signal -to -noise specifications, when 

listed for tape decks, are supposed to 
give you some idea of how much louder 
a desired recorded musical signal will 
be, compared to the inherent noise gen- 
erated by the tape itself and the re- 
corder's electronics. The variables that 
can make a great difference in the final 
spec are: the tape itself, the loudness 
(and acceptable distortion) of the 
"maximum" recorded signal, and the 
kind of noise that signal is being com- 
pared with. To begin with, not all man- 

One manufacturer's signal -to -noise 
the same thing as another 

specification can be confusing to 

ufacturers calibrate their record level 
meters in the same way. 

One manufacturer may calibrate his 
"0 VU" points on the meters so that 
they correspond to a distortion level 
(during recording) of 1% while an- 
other may allow "0 dB" to correspond 
to 3% distortion. If a meter is cali- 
brated to 3% distortion for "0 VU" re- 
cording level, the signal -to -noise ratio 
for that machine may be anywhere 
from 6- to 9 -dB higher than a machine 
whose meters have been calibrated to 
read "0 VU" for a recording level of 
1% distortion. Figure 1 shows why this 
is so. The recordist will naturally set 
level controls so that highest readings 
during recording reach "0" on the 
meters. 

The unsuspecting recordist who owns 
the "3% THD for 0 VU" machine will 
therefore normally record at a higher 
level and, if the residual noise gener- 
ated by both machines (using the same 
tape) is constant, recorder "A" shows 
a 60 -dB S/N spec while recorder "B" 
(with the more conservatively cali- 
brated meter) has only a 54 -dB S/N 
ratio. 

But that's only the beginning. As you 
can see in Fig. I, low- frequency noise 
(in the region of 60 Hz -the power line 
frequency) is greater (in absolute 
terms) than high- frequency noise or 

hiss. A simple AC VTVM reading the 
output of a tape deck, with no audio 
applied to the tape, will tend to read 
the higher hum contribution rather 
than the lower -level "hiss" or high - 
frequency noise contribution. 

Figure 2 shows that two recorders 
having widely different high- frequency 
noise characteristics (but the same level 
of "hum ") can cause the meter to read 
the same "residual noise level" for both 
machines -58 dB. Unfortunately, the 
human ear is more responsive to mid - 
and high- frequencies than it is to low 
frequencies and, even intuitively, we 
know that recorder "B" will "sound" 
noisier than recorder "A ". That is why 
many recorder manufacturers use a 
"weighting curve" when determining 
signal -to -noise ratios. 

There have been many suggestions 
as to what curve should be used. Each 
attempts to compensate for the way hu- 
man ears perceive low -level sounds, and 
an example of one such weighting curve 
is shown in Fig. 3. A filter having the 
response curve shown would be in- 
serted in series with the output of the 
tape deck under test, and the output of 
the filter would then he connected to 
the AC VTVM. If we subtract the ef- 
fect of the filter at each frequency over 
the entire audio spectrum, Recorder 
"A" now has a 54 -dB S/N spec while 
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What does it mean? 
measurement may not mean 
manufacturer's. This ambiguous 
the unsuspecting audiophile 

recorder "B" would produce a noise - 
level reading which is only 60 dB "be- 
low 0 dB recording level." (See Fig. 4.) 

Obviously, it would be ideal if the 
tape recorder industry adopted a stan- 
dard weighting curve as well as a stan- 
dard distortion level from which to 
reference all S/N readings. Even if that 
degree of standardization were achieved 
within the industry, there would still be 
an additional variable that could not 
easily be standardized -the tape itself. 

A manufacturer may calibrate his 
meters using a standard brand of tape 
that will reach 1% distortion level for 
0 dB. That same brand of tape may be 
"over- recorded" to, say, +3 dB before 
3% distortion is reached. A better 
brand of tape might reach the same 1% 
distortion level at 0 VU but might not 
reach 3% distortion until a recording 
level of +6 dB was attempted. Or, the 
1% distortion levels for both tapes 
might not even correspond to the "0 
dB" calibration point of the meters. The 
variations and possibilities are endless. 
especially when you consider the as- 
sortment of tapes currently available. 

Ideally then, a manufacturer should 
quote weighted and unweighted S/N 
ratios for a given tape at a given "refer- 
ence" distortion level. Users should 
stick to that tape (or one known to have 
the same characteristics) or at least be 

by LEN FELDMAN 
CONTRIBUTING HI- FIDELITY EDITOR 

aware of the performance potential of 
the tape they plan to use as compared 
with the tape used by the manufacturer 
to calibrate his machine and to "write 
his specification sheet." 

One last thought about signal -to- 
noise on tape. Since most tests and 
measurements are made using a 400 Hz 
or 1 kHz test tone for a reference signal, 
there can be variations in true S/N 
ratio depending upon music actually 
being recorded. Meters may or may not 
be equalized (so that they don't respond 
equally to all frequencies) and this, too. 
can give rise to widely varying "0 dB" 
readings depending upon the frequency 
content of the music being recorded at 
any given instant. As we said, if the 
FTC thought the standardization of au- 
dio power was a complex problem, 
imagine what they would be faced with 
if they tried to standardize measure- 
ments of S/N ratio when it comes to 
tape products! 

Phono preamplifier S/N ratios 
Though somewhat ambiguous too. 

hum or S/N readings relating to phono 
preamplifier performance are not sub- 
ject to quite as much variation as are 
tape S/N readings. The most important 
confusion factor arises from manufac- 
turer's desires to come up with the 
"highest" dB readings possible so as to 

place them in a favorable competitive 
position. Consider, first, how numbers 
can be "juggled" even if no auditory 
"weighting" networks are used in the 
readings. Let us suppose that a given 
preamplifier has an input sensitivity (at 
1 -kHz) of 2 millivolts. That is, a 2 mV, 
1 -kHz signal, applied at the phono in- 
put terminals will produce full power 
output from the associated amplifier 
section when all level controls are 
turned full up. 

If the unit is a preamplifier only, 2 
mV will produce "rated output voltage" 
under the same conditions. The most 
straightforward S/N measurement 
would result if we simply remove the 
input signal, short the input terminals, 
and note on the output meter how 
many dB lower the hum and noise is 
with respect to that initial output volt- 
age. 

It is, unfortunately, common prac- 
tice for many manufacturers to state 
true input sensitivity in millivolts (2 
mV in our example), but to quote S/N 
ratios with respect to some other, ar- 
bitrarily higher input such as 10 mV 
for example. Figure 5 shows what hap- 
pens. A reading of 55 dB (referenced to 
actual input sensitivity of 2 mV) is 
magically transformed to a reading of 
69 dB -a seeming "improvement" of 14 
dB. 
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Of course, if you had applied a sig- 
nal level of 10mV to the phono input 
(without turning down the level con- 
trol of the amplifier), you would have 
been so far into clipping and distortion 
that the output waveform would have 
changed to almost a square wave in- 
stead of the sinusoidal input you 
started with. Furthermore, if you had 
been guided in your choice of phono 
cartridges based on input sensitivity 
and had selected a cartridge having a 
nominal output of 2 mV, the arbitrary 
10 mV reference used by the manufac- 
turer is meaningless -and so is his stated 
69 dB S/N figure! 

Manufacturers may or may not use 
weighting curves in measuring S/N ra- 
tios of phono preamplifiers. As shown 
in Fig. 6, three popular weighting re- 
sponse curves are used, identified as 
"A ", "B ", or "C" weighting curves. 
Depending upon which curve a manu- 
facturer elects to use, S/N readings can 
vary over a range of as much as 26 dB 
if the noise consists primarily of 60 Hz 
hum, or by as much as 17 dB if noise 
content is primarily 120 Hz in nature. 
"C" weighting and "A" weighting have 
been the most popular of the three com- 
mon weighting curves used by amplifier 
manufacturers in making these mea- 
surements. Fundamentally, there should 
be no objection to their use providing 
the manufacturer clearly states that he 

is using one or the other in his measure- 
ment. Probably, the ideal situation 
would be for a manufacturer to give 
both weighted and unweighted S/N 
figures, stating which weighting curve 
is used, and using the actual input sen- 
sitivity referred to full output. Supply- 
ing all of this information would lead 
to standardized results, or at least re- 
sults that the knowledgeable audio- 
phile could properly interpret. 

In the CBS (ARLL) method, fre- 
quencies below 500 Hz are rolled off at 
a rate of 6 dB -per- octave while above 
500 Hz, the filter attenuates frequen- 
cies at a rate of 12 dB -per- octave. The 
DIN "A" system (unweighted) attenu- 
ated frequencies below 10 Hz at 6 dB- 
per- octave rate, while in the case of the 
DIN "B" method (weighted) attenua- 
tion is at 12 dB -per- octave above and 
below a reference frequency of 315 Hz. 

As if that weren't bad enough, the 
four popular measurements do not em- 
ploy the same reference frequency or 
amplitude for establishing "0 dB ", be- 
low which the rumble measurement is 
to be made. The reference signal is 
usually recorded at the beginning of the 
test record and permits the tester to set 
up his gain control so the measuring 
meter will read "0 dB ". Then, when the 
quiet grooves begin, he simply "reads 
down" and obtains the residual reading 
-which represents rumble. 

However, the NAB system uses a 
reference signal at 100 Hz, with a re- 
corded velocity vibration. Basic evalu- 
ation of the signal picked up by the cart- 
ridge can be treated in two ways. The 
first is to evaluate it as it is picked up 
without regard to how we hear it, giv- 
ing the same emphasis to all frequen- 
cies. The second is to try to evaluate the 
rumble based upon how our ears hear 
it. 

Variations in rumble readings when 
using one measurement system or the 
other arise from two causes. First, of 
course, there are the different weight- 
ing curves used for the four popular 
systems. These are illustrated in Fig. 7. 
The NAB system considers all offend- 
ing frequencies over the range from 10 
Hz to 500 Hz equally, and rolls off filter 
response below 10 Hz at a rate of 6 dB- 
per- octave, with frequencies above 500 
Hz attenuated at a rate of 12 dB -per- 
octave. 

Turntable rumble 
When it comes to turntables, the 

signal -to -noise ratio that we are most 
concerned with is rumble- loosely de- 
fined as low- frequency noise in the 
range of frequencies below 500 Hz and 
extending all the way down to sub -sonic 
frequencies of just a few Hz. Here 
again we are faced with at least four 
popularly accepted methods of measur- 
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ing rumble as a single "dB" number be- 
low some reference signal level. The 
methods used are known as the NAB 
method, the ARLL method (proposed 
by CBS), the DIN "A" (or unweighted) 
system and the DIN "B" (weighted) 
rumble measurement. 

Basically, rumble measurements are 
performed with the record player op- 
erating at 331/3 RPM. A standard test 
record is used that has unmodulated or 
"quiet" grooves near its outer edge. 
Any signal picked up by the cartridge 
while playing these grooves is a result 

(continued on page 86) 



Radio-Electronics® 

Tests B.I.C. Model 960 
by LEN FELDMAN 

CONTRIBUTING HI -FI EDITOR 

B.I.C. STANDS FOR BRITISH INDUSTRIES COM- 
pany, and while this firm first gained fame 
by introducing a line of well known Brit- 
ish made record changers, the model 960 
turntable system that we tested is manu- 
factured completely in the United States. 
The model 960 shown in Fig. 1, is the mid - 
priced of three units developed by B.I.C. 
over the last two years. The higher priced 
unit, model 980, sells for just over $200.00 
and a newly introduced model 940 sells 
for $ 109.95. All three models use belt 
drive for turntable rotation -an approach 
not previously found in multiple- record 
players. Belt drive eliminates the need for 
an intermediate idler -wheel that provides 
the necessary coupling between the high- 
speed motor and the inner rim of the turn- 
table platter in most record changers. Be- 
sides the vibration absorbing qualities of a 
belt, this means one less rotating bearing 
point as well and eliminates another wear- 
ing surface. (There can be no "flat spots" 
on the idler wheel if there is no idler 
wheel!) . 

The 960 comes with turntable installed, 
and there is no need to fuss with the belt 
at the outset. However, recognizing that 
this part may someday require replace- 
ment, B.I.C. has made belt installation 
extremely simple. A view of the underside 
of the turntable is shown in Fig. 2. Note 
that most of the mass of this non -ferrous 
disc is concentrated at the outer rim 
(the black sections seen are the underside 
of the turntable mat, where aluminum has 
been removed) for increased "flywheel 

effect" during rotation. A pair of pins are 
provided that permit the user to install the 
belt between the inner rim of the platter 
and one of the pins, as shown. The platter 
is then re- mounted and a couple of spins 
of the turntable by hand guide the newly 
installed belt into proper position about 

the motor shaft pulley shown in Fig. 3. 
A plastic guide determines belt position on 
the pulley. 

A view of the underside of the model 
960 is shown in Fig. 4. Compared with 
other typical "record changer" mecha- 
nisms, the number of parts, linkages and 
gears has been reduced to a surprising 
minimum. This reduction in complexity is 
made possible because of B.I.C.'s new ap- 
proach to multiple record playing which 
they call "programming ". Most record 
changers rely upon a sensing arrangement 
in combination with linkages affixed to the 
center spindle to trigger the record and 
pickup arm cycling sequence. In the case 
of the model 960, the user simply selects 
the number of plays desired by means of 
a front panel slide control -anything from 
single, manual play all the way up to 6 
plays. Simply stated, the machine will then 
"cycle" the number of times programmed. 
If, for example, three records are stacked 
and the unit is programmed for "3 ", each 
record will be played and then the unit 

SUMMARY OF MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

DRIVE SYSTEM 
Motor: 300 RPM 24 -pole synchronous. Drive: Belt. Speeds: 331 and 45 RPM. Rumble, 
(DIN B): Better than 65 dB Wow and Flutter, (WRMS): Less than 0 05 ° °. 

PICKUP ARM SYSTEM 
Bearing Friction: Less than 5 mg horizontal: 6 -8 mg vertical Pivot To Stylus Length: 
8.6"". Effective Pickup Arm Mass: 18 grams. Pickup Arm Resonance: below 9 Hz. Maximum 
Lateral Tracking Error: 0.35 degrees /inch. Vertical Tracking Angle: 15 degrees (adjustable 
to suit cartridge) Tracking Force Range: 0 to 4 grams. Tracking Force Accuracy: within 
0 1 gram. Anti- skating Adjustment Range: 0 to 4 grams, elliptical or conical (selectable). 
Cueing System: Damped in both directions; rate adjustable from 1 to 3 seconds. Pickup 
Arm Wiring Capacitance: Less than 20 pF per channel. 

GENERAL SPECIFICATIONS 
Power Requirements: 105 -130 VAC. 60 Hz (50 Hz adaptable). 
Dimensions: (Including optional base and dust cover): 17 -1/16 inches wide by 14 -11/16 
inches deep by 67a inches high (16 inches high with dust cover in raised position). 
Shipping Weight: 12 lbs. Price: $159.95. 

turns off after the last record has been 
completed. If, however, the unit had been 
programmed for "6" and only three rec- 
ords had been mounted in place, the last 
record will be repeated for three addi- 
tional playings. Thus, it is possible to 
"program" the unit for up to 6 playings of 
a single disc, if desired. Cycling in the 
manual or automatic mode can also be 
accomplished by lightly touching a "cycle" 
button on the front panel at any time 
during playing or to initiate playing in the 
manual mode. Before analyzing the pickup 
arm features, we should point out that the 
synchronous motor used in the B.I.C. 960 
is a 24 -pole type, which means that it 
rotates at the slow speed of only 300 RPM, 
further reducing the possibility of audible 
vibration. The 300 RPM speed is equiva- 
lent to a basic rotational frequency of 
5 Hz, well below audible limits. 
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TABLE 1 

Manufacturer: British Industries Company 

TURNTABLE SYSTEM MEASUREMENTS 

PERFORMANCE CHARACTERISTICS 

Wow- and -flutter (% WRMS) 
Rumble, unweighted (dB) 
Rumble, (DIN weighted "B" (dB) 
Speed accuracy ( %) 
Speed adjustment range (± 
Speed build -up time (rotations) 

COMPONENT MATCHING CHARACTERISTICS 
Tracking force range ( to - grams) 
Anti -skating force range ( to - grams) 
Available speeds (RPM) 
Drive system 
Motor type 
Power requirements 

MISCELLANEOUS EVALUATIONS 
Adequacy of controls 
Automatic features, performance 
Speed stability 
Vertical pickup arm friction 
Lateral pickup arm friction 
Quality of construction 

OVERALL TURNTABLE SYSTEM RATING 

R -E 
MEASUREMENTS 

0.04 
47 
67 

within 0.3% 
N/A 

Less than 0.5 

0 to 4.0 
0 to 4.0 

331/3 & 45 
Belt 

300 RPM synchronous 
105 -130 VAC 60 Hz 

Model: 960 

R -E 
EVALUATION 

Excellent 
Very Good 
Very Good 
Excellent 

N/A 
Excellent 

Excellent 
Excellent 
Excellent 

Very Good 
Excellent 
Excellent 
Excellent 

54 

Pickup arm design features 
A close -up of the rear section of the 960 

tonearm is shown in Fig. 5. The pickup 
arm is mounted on needle bearings in a 

gimbal ring. On top of the gimbal ring is a 

single scale which reads out tracking force 

as well as anti- skating adjustment force. 
Tabs on either edge of the scale permit in- 
dividual or simultaneous adjustment of 
these two important operating parameters. 
A knurled counterweight is used to balance 
out cartridge and pickup arm weight initi- 
ally. An additional separate lever is used to 

select conical or elliptical stylus operation, 
rather than two individual anti -skate scales 

commonly used on other turntables. The 
cueing lever raises the pickup arm or 
lowers it, and both motions are effectively 
damped. Since cueing rate will vary de- 

pending upon climatic conditions (in hot 
weather, the viscous material tends to flow 
more easily), and since users may prefer 
different rates of pickup -arm descent, a 

screwdriver adjustment permits the user 

to vary cueing rate from about 1 second 

to 3 seconds. The pickup -arm cartridge 
shell is plugged into the side of the tubular 
arm and four positive male contacts 
engage mating socket holes, eliminating 
the possibility of erratic electrical contact 
sometimes encountered with slide or 
spring loaded connection points commonly 
found in other pickup -arm assemblies. The 

entire shell can be tilted by means of a 

screwdriver adjustment so that it ends up 

parallel to the record surface regardless 
of the height of the cartridge used. A sep- 

arate plastic gauge is supplied with the 
model 960 for proper stylus overhang ad- 

justment. Although the Fig. 1 shows the 

model 960 with its single -play spindle in- 
stalled, a taller spindle is supplied for mul- 
tiple record playing and, when several rec- 

ords are stacked on this spindle they are 

firmly retained in place by a spring loaded 
post at the left rear of the machine, provid- 
ing a stable two -point record suspension. 

Performance measurements 
Results of our laboratory measure- 

ments are summarized in Table I. Wow 
and flutter as well as unweighted and 
weighted rumble measurements compared 
favorably with measurements obtained on 
much costlier turntable systems, includ- 
ing those employing direct -drive slow 
speed motors. Since the 960 uses a line - 
connected synchronous motor, speed ac- 

curacy and consistency is really a func- 
tion of power supply frequency and 

accuracy of machining of the motor 
pulley steps. Accuracy was within 0.3% 
for both 45 and 331 RPM speeds. Cor- 
rect speed was reached within a half 
rotation after turn -on, indicating excel- 
lent motor torque for the platter and mini- 
mum frictional losses. 

Tracking force was measured by means 
of a separate gauge. We determined that 
the calibration marks on the rear of the 

arm gimbal were accurate to within 
0.1 gram over the entire range from 0 to 
4 grams. We were also pleased to find 
that even with several records on the turn- 
table platter, tracking force remained 
within 0.1 gram of nominal calibration 
settings. Some multiple- record players 
tend to alter tracking force as records are 

stacked on the platter, but not the model 
960. All of our tests were conducted using 
an Empire 4000D /III cartridge at a track- 
ing -force setting of 1 gram. 

Additional measurements (not shown 
in the summary table) included a read- 

ing of internal pickup arm wiring capaci- 
tance, which turned out to be 18 pF per 

channel. The audio cables supplied with 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: British Industries Company 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$159.95 
Medium 
Excellent 
Excellent 

N/A 
Excellent 

Model: 960 

Comments: The B.I.C. model 960 represents a real departure 

from conventionally designed "record changers." 
While innovation for its own sake does not neces- 

sarily mean improved performance, in the case of 

this model, many of the new design approaches have 

resulted in mechanically and audibly superior record 
playing. The "programming" feature, which per- 

mits single or repeat play of a record plus multiple 
play of up to six discs is fool -proof -the kind of 

arrangement that prompts the user to wonder why 

no one ever thought of it before. The use of belt 

drive and a slow -speed motor in a multiple -play 
machine improves rumble and wow- and -flutter fig- 

ures to levels previously achieved in so called 
"manual" turntables. Pickup arm adjustment flexibil- 
ity is as total as that we have encountered on many 

a separately sold pickup arm, and better than some. 

Handling of records during multiple -disc play is 

positive but gentle and tends to refute the long- 

standing generalization that "record changers" are 

inherently inferior to single play turntables. In fact, 

the model 960 might well be considered a top -per- 
forming manual turntable in its price category. The 

fact that it can play up to six records sequentially 
is a welcome bonus. 



the 960 measured an additional 55 pF per 
channel. With these cables in use, total 
capacitance -per- channel was therefore 73 
pF, well below the 100 pF maximum rec- 
ommended by most manufacturers of 
CD -4 type cartridges. 

Use and listening tests 
Having established the fact that rumble 

and wow- and -flutter were extremely low 
and that speed accuracy was just about 
perfect on the model 960, our main con- 
cern during listening tests had to do with 
the unit's ability to suppress acoustic feed- 
back. 

Acoustic feedback is often mistaken 
for rumble, especially when it is present in 
amounts insufficient to reproduce a con- 
tinuance and obvious howling sound. Ac- 
tually, the two effects are unrelated. 
Acoustic feedback results from improper 
mechanical isolation of turntable and 
pickup arm from the mounting surfaces. 
This induces vibrations back into the sys- 
tem when playing at very loud volume 
levels. In the case of the B.I.C. model 

960, we were able to position the turn- 
table system within a foot of the nearest 
speaker system and heard no evidence of 
acoustic feedback even when playing at 
louder- than -life levels. This excellent iso- 
lation is, no doubt, due at least in part tc 
the four shock mounts which were spe- 
cifically designed for the B.I.C. turntables 
and are made of an elastomeric com- 
pound. No metal springs are used in the 
suspension. We noted, too, that tapping 
the base of the turntable system while rec- 
ords were playing did not cause skipping 
or mistracking, nor did repeated activa- 
tion of the cycle button that requires only 

.about 250 grams of pressure to activate 
the changing cycle. 

While physical appearance has rela- 
tively little to do with performance of a 
turntable system, we cannot but help com- 
ment on the attractive, low- profile design 
of the model 960-a form factor which 
is carried over into B.I.C.'s other models. 
One wonders how all those record play- 
ing options were incorporated into such 
a trim looking, aesthetically pleasing 

product. It is obvious that a great deal 
of human engineering went into these 
newly designed units as well. All needed 
controls are nicely grouped together on 
a single narrow panel which runs the 
length of the system from front to back 
at the right of the platter and pickup arm. 
Even such small details as the curved fin- 
ger -lift on the cartridge shell have been 
fashioned for ease of use, and the pickup 
arm rest has been designed to prevent 
accidental dropping of the pickup arm 
with its extended platform. This platform 
can also lock the pickup arm in place dur- 
ing transportation by means of an easily 
flipped pickup arm lock which captures 
the tubular section of the arm in place. 

With multiple play turntable systems 
such as the B.I.C. model 960 available, 
the age -old question of whether to buy a 
single -play or a multiple -play record 
player must be answered on the basis of 
personal preference and record -playing 
lifestyle rather than on the basis of per- 
formance -since the model 960 certainly 
performs as well as most single -play units. 

Radio-Electronics®17' ® 

Tests Empire 4000D /111 
EMPIRE CARTRIDGES ARE AVAILABLE 
this year in two basic series. The 2000 
series includes five models ranging in 
price from $29.95 to $69.95 and these 
are designed to play stereo as well as 
matrix four -channel records. Differ- 
ences between the models are mainly 
in tracking force requirements and fre- 
quency response, with the upper three 
models incorporating a nude elliptical 
diamond stylus of 0.2 and 0.7 mil 
diameters. The 4000 series is intended 
for playback of CD-4 as well as stereo 
or matrixed discs and the three models 
offered range in price from $84.95 to 
$149.95. Again, differences are mainly 
in frequency response and required 
tracking force. We tested the highest 
priced of these three units as a stereo 
cartridge and also in terms of its ability 
to reproduce CD-4 discs properly. Al- 
though Empire recommends this car- 
tridge only for use with top -performing 

manual turntable systems, we found 
that it performed well when installed in 
the pickup arm of the B.I.C. model 960 
turntable system also reviewed in this 
issue. 
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SUMMARY OF MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: 5 Hz to 50.000 Hz. Output Voltage at 3.54 cm /sec groove velocity: 
3.0 mV. Channel Separation: more than 35 dB. Tracking Force Range: 0.25 to 1.25 grams. 
Stylus tip: "nude" diamond with 0.1 mil tracing radius. Price: $149.95 

A closeup view of the Empire 
4000D /III is shown in Fig. 1. The car- 
tridge is equipped with an easily re- 
placeable stylus assembly which in- 
cludes a hinged stylus protection guard. 

1 he cartridge itself is completely 
shielded. Construction of the cartridge 
is rather unique in that four separate 
coils are used, together with four mag- 
netic poles and three separate magnets 
(see Fig. 2.) Empire maintains that this 
arrangement results in better balance 
and hum rejection and lower overall 
stylus assembly mass. As for the stylus 
tip itself, a sketch of its shape and pol- 
ished surfaces is shown in Fig. 3. In 
order to trap the closely spaced groove 
undulations of a CD -4 record (which 

(continued on page 71) 
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TV Typewriter II 
screen -read board 
Add this optional plug -in board to the TV Typewriter ll 
and you can automatically access information that has 
been typed onto the TV screen. 

by ED COLLE 

IF YOU EVER NEED TO USE YOUR TV 

Typewriter II (see Radio -Electronics, 
Feb. 1975 issue) in a situation where 
you want to acquire information that 
has been typed onto the TV screen and 
into another parallel input device, you 
will probably want to use the screen 
read board. The TV Typewriter II's 
memory is constantly addressed and 
read out to generate the video data 
used by the television display. So the 
idea is to capture and hold the data in 
a particular location in memory and 
tell the parallel input device thru a 
"data ready" line that the data is ready 
to be used. When the parallel input de- 
vice accepts the data, it in turn tells the 
screen read board thru the "data ac- 
cepted" line to seek and provide data 

MADE IN U.S.A. 

TO P 

O 

o 

o 
o 

O 
O 

o 
o 
o 
O 
o 

READ 

in the next character location. The 
screen read board retrieves informa- 
tion in the screen cursor location and 
continues until a manual switch stop 
command is given or if desired, until 
an exclamation point is encountered. 

Since the cursor is automatically ad- 
vanced by the screen read board, it is 
seldom seen at fast read rates that may 
be as high as the memory read speed or 
16.6 ms. This speed can only be 
achieved if the parallel input device 
connected to the screen read board can 
accept the data at a one character -per- 
microsecond or faster rate. This speed 
is very useful when performing mem- 
ory search routines where you are look- 
ing for a specific character or symbol 
somewhere in memory. If the device 

o 
000 

oo 0 

connected to the screen read board is 

not capable of handling a 1 -ms acqui- 
sition time, but is capable of a 63 -ms 
rate, the entire screen can be read in 
about 500 milliseconds. In both situa- 
tions, however, up to 16.6 milliseconds 
of delay may be encountered between 
the time the read command is given and 
the time the screen read board actually 
begins accessing data. This allows the 
memory address counters to cycle to 
the current cursor location. 

The entire circuit is built on a 3-1/16 
in. X 4th in. fiber glass circuit board 
which is plugged onto connector strips 
J5 and J6 on the main board of the TV 
Typewriter II next to the cursor board. 

(continued on page 76) 
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PARTS LIST 
R1, R3 -R7 -1000 ohms, 1/4 -watt, 10% 
R2 -4700 ohms, 1/4 -watt, 10% 
C1 -1000 pF polystyrene 

C2 -100 pF polystyrene 
C3, C4 -0.1 MF, 12V 
D1 -1N914 silicon diode 
Q1- 2N5129 transistor 

J6 

IC1, IC2, IC4, IC5 -7474 dual type D flip - 
flop 

IC3 -7430 eight input NAND gate 
IC6 -7410 triple 3 -input NAND gate. 
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WHAT PROCEDURE DO YOU FOLLOW TO 

analyze and correct a problem when 
you enter the home on a TV service 
call? Normal procedure would be to 
ask the customer about the symptoms, 
switch the set on, check for burning, 
check for raster, turn up the sound, 
check the picture, etc. If the raster is 

not full -size, you should obviously 
check for low line- voltage. This is easy 
to do by using an AC voltmeter to mea- 
sure the voltage being supplied by the 
wire coming out of the wall. Of course 
you know how much of it there should 
be. But what about the other "wire 
coming out of the wall," the one that 
supplies the antenna signal. Is this sig- 
nal of the proper voltage level? Do you 
know how much it is supposed to be? 
Do you know the consequences of too 
little or too much signal voltage? 

In the early days of TV with a roof- 
top antenna for each set, it was easy 
to know what the typical signal level 
was for a particular geographical loca- 
tion. The antenna installer usually had 
a field- strength meter and supplied 
some numbers to go with the signal 
level. 

Today we have a different problem. 
There are probably as many, or more, 
"wires coming out of the wall" that 
carry an antenna signal which has been 
amplified, levelled, compensated and 
adjusted then distributed to several 
points. This is typical of all CATV and 
MATV systems, including the increas- 
ingly popular private- residence ampli- 
fied MATV systems. 

The signal level should be between 
1000µV and 4000µV (OdBmV to 
+12dBmV) . This has been determined 

6 
Q'President, Castle Television Tuner Service, 
Inc., Chicago, IL. 
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What is the Signal 

Level NOW? 
The signal level at the antenna terminals of 
a TV receiver can affect the RF and IF response. 
Know the signal level before you blame the receiver. 

by CEDRIC WESTERN* 

as the prime antenna signal -level for 
color TV reception. With the individual 
roof -top antenna, this level has been 
fairly easy to attain in most prime re- 
ception areas. 

But what about all those amplified 
systems? Here we have a different 
story. You may encounter installations 
where the strong local signals have 
been attenuated to a few hundred mi- 
crovolts and the weaker, distant signals 
have been amplified to several milli- 
volts -and you have no way of knowing 
this without measuring it. There no 
longer exists a typical signal level for 
your geographical location. 

Signal related problems 
There is a pit -fall for which the best 

service technician may be an easy vic- 
tim. This is the assumption that the 
signal is what it is supposed to be. 

CASTLE MEZZER MODEL TVS field- strength 
meter measures the antenna signal level. 

In the case of the individual antenna, 
the signal will be either typical, a little 
weaker or a little stronger. A weak and 
snowy picture can be compensated for 
by adjusting the AGC control for the 
best picture and least snow. If the sig- 
nal is strong enough to cause signal 
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RESPONSE 

CURVES 

IF VID 
AMPL DET 

BAND PASS 

FILTER 

RF 

AGC DELAY 
THRESHOLD 

15,750 kHz 

_JuLJL KEYING 
PULSE FROM 
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FIG. 1- CONVENTIONAL AGC SYSTEM derives a control voltage from the detected video 

carrier to vary the amplification of the RF stage. 



FIG. 2 -RF RESPONSE of a transistor TV tuner. Curve a shows re- 
sponse with an input level of 300 p and an AGC level of 2V. Curve 
b; input level 1 mV, AGC level 2.5V. Curve c; input level 25 mV, AGC 
level 3.5V. Curve d; input level 50 mV, AGC level 3.8V. 

FIG. 3 -IF RESPONSE of a transistor TV. Curve e shows response 
with an input level of 300 µV and an AGC level of 2.8V. Curve f; 
input level 1 mV, AGC level 2.9V. Curve g; input level 300 mV, AGC 
level 3.5V. Curve h; input level 1V, AGC level 4V. 

clipping, adjust the AGC to reduce the 
amplification in the RF and IF stages. 
If there is a combination of weak and 
strong signals on different channels, 
compromise and adjust the AGC for 
best possible reception on all channels. 
With an individual roof -top antenna, 
the compromise adjustment may be 
reasonably successful. 

The amplified systems, however, 
may have assorted signal levels on dif- 
ferent channels, ranging from 200µV 
to 60,000µV or more! The modern 
color -TV receiver may well be de- 
signed to have the dynamic range of 
50dB, or more, to deal with this tre- 
mendous variation in input signal level. 
Can this tremendous variation in signal 
level degrade reception? 

Tilt with AGC 
Figure 1 shows a block diagram of 

a conventional AGC system. When the 

AGC system changes the RF AGC 
voltage to compensate for changes in 
signal level, it changes the amplifica- 
tion of the RF stage. It also does other 
things; the amplifier's nonlinear char- 
acteristic causes intermodulation dis- 
tortion and at the same time the input 
and output c::pacitances of the RF 
stage change. This is true of tube. 
bipolar transistor and field- effect- 
transistor RF stages. These changes 
affect the frequency response (band - 
pass curve shape) of the RF stage. 
This change in frequency response 
changes the originally designed flat re- 
sponse of the wide -band RF stage so 
that it is no longer flat. This character- 
istic is commonly called "tilt with 
AGC." Figure 2 shows this character- 
istic. 

A similar distortion (tilting) occurs 
in the AGC controlled wide -band IF 
stages. See Fig. 3. 

FIG. 4 -PIN DIODE ATTENUATOR ahead of RF bandpass amplifier reduces signal propor- 
tional to detected video carrier level. 

What does this tilt with AGC do to 
the performance of the color -TV re- 
ceiver? Firstly, it changes the relative 
amplitude of the luminance signal and 
consequently changes the relative lum- 
inance content of the detail in the pic- 
ture. Secondly, it changes the phase 
characteristics of the system and there- 
fore influences the chroma information 
of the picture. 

However, it can be seen from the 
two sets of response curves that, for- 
tunately, the RF and IF response curves 
tilt in opposite directions. At low sig- 
nal- levels and suitable AGC, the RF 
tilt places the video carrier at a 
higher level than normal while the IF 
tilt places the video carrier at a lower 
level on the IF curve. At very high sig- 
nal- levels with appropriate AGC volt- 
ages, the opposite action takes place 
and the video carrier is at a lower level 
on the RF curve and at a higher level 
in the IF. By careful design of the AGC 
and signal amplification systems of the 
receiver, the manufacturer is able to 
track the two AGC voltages so that the 
RF and IF tilts complement each other 
to result in a uniform overall passband 
over a wide -range of input signals. 

But remember, the initial problem is 
the relative difference in antenna signal 
levels. This is where the attempts at 
correcting any unusual reception prob- 
lems caused by the signal level should 
be made -in the antenna system, not in 
the receiver! 

Future solution 
There is a good solution to the prob- 

lem of handling a wide range of signal 
levels without tilt with AGC. It re- 
quires use of PIN -diodes as an attenu- 
ator ahead of the RF stage in the tuner. 

(continued on page 88) 
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Step -by -step 
TV Troubleshooters Guide 

When repairing a television receiver, make sure the 
repair is complete, otherwise you're asking for trouble. 

AS COLOR SETS AGE, THE NEED FOR REPAIR 

naturally increases. The frequency of re- 
pairs depends upon the basic design, qual- 
ity of components, usage, and the com- 
pleteness of the electronic and electrical 
repairs. A half- repaired receiver, of course, 
is no better than a temporarily "fixed" 
washing machine or automobile- neither 
are going to continue working for long. 
Servicing by the random substitution of 
parts may assist owners for another hun- 
dred hours or a thousand miles, but the 
old problem always return and often 
brings along new ones as well. So let's 
take a look at some outstanding examples 
that are immediate problems. 

A filament transformer for G -E 
Picture tubes do arc, and in transistor -IC 

212 

by STAN PRENTISS 

receivers the results are sometimes cata- 
strophic unless there's suitable protection 
built in for the solid -state devices. Usu- 
ally, there are two common methods of 
dealing with such arcs. The first method 
is to install arc suppressors. These look like 
capacitors and come in different shapes 
and sizes but are nothing more than spark 
gaps. The second method is a filament 
transformer, with enough DC superim- 
posed from the power supply to balance 
heater -cathode potentials and therefore 
remove the reason for most arcs. The more 
expensive sets often include both, while 
some sets simply have series or shunt 
diodes installed to either block or bypass 
these undesirable transients. 

G -E's JA chassis was this company's in- 
itial entry into the low -cost solid -state 
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color market and, as with most "first go 
arounds," there have been several modifi- 
cations to aid reliability and performance. 
In addition to a kit for the brightness and 
contrast functions, an EP64X26 filament 
transformer can be added as an isolation 
supply for the picture tube heaters. The 
reason for this transformer installation 
(kit includes full instructions) is to pre- 
vent picture tube arcs. When a large arc 
occurs in this chassis, the brightness lim- 
iter, R188, possibly R408, one or more of 
the R -G -B grid color drivers and perhaps 
IC501 can all be affected. These are shown 
in a simplified diagram in Fig. I. Here, 
the entire chroma section can be affected 
as well as part of the luminance subsys- 
tem and the -I- 135 -volt power supply that 
furnishes the operating potential for both 
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TROUBLE SHOOTING CHART (video, sync and chroma circuits) 

arl - 
IDf U 

USE BROADCAST 
SIGNAL OR 

COLOR BAR GEN 
ERATOR AND 

OSCILLOSCOPE 

CHECK ST VIDEO 
AMPLIFIER 

OK 

BAD 

CHECK 
AGC ACTION 

BAD 

OK 

REPAIR 
IF'S OR 

VIDEO AMPL 

REPAIR AGC 

CONTINUE EXAM 
INING VIDEO AMPLS 

UNTIL FAULT 
IS FOUND 

REMEMBER 
SYNC IS TAKEN 
OFF AFTER 1ST 
OR 2ND VIDEO 

AMPS PRIOR TO 
400 OR 800 NSEC 

DELAY LINE 

ASSORTED 
TROUBLES 

SYNC 

-1111r-- 
L__6 VERT 

PULSES /FIELD 

1 L1 HORIZ 
PULSE /LINE 

CHROMA 
SYNC 

USE BROADCAST 
SIGNAL OR 

COLOR BAR GEN- 
ERATOR -BEGIN 
WITH 1ST VIDEO 

AMPLIFIER 

OK 

1 

CHROMA 

NO 

1 

CHECK AGC 
AND /OR VIDEO 

I. F.'s 

GO TO 2ND VIDEO 
AMPL AND/OR 

SYNC SEPARATOR 

BAD 

CHECK 
HORIZONTAL 

SYNC 

REPAIR HORIZ 
SEPARATOR 

OK 

PROCEED THRU 
DIFFERENTIATOR 
TO HORIZONTAL 
AFC /OSCILLATOR 

CHECK 
VERTICAL 

SYNC 

OK 

- PROCEED THRU 
INTEGRATOR 
TO VERTICAL 
OSCILLATOR 

BAD 

USE COLOR BAR 
GENERATOR AND 
OSCILLOSCOPE 

1 

POOR 

LOOK FOR BOTH 
BURST AND 

CHROME AT 1ST 
BANDPASS OUTPUT 

CHECK COLOR 
KILLER AND/ 

OR AUTOMATIC 
COLOR CIRCUIT 

REPAIR 
BAD 

OK 

PROCEED TO 2ND 
BANDPASS AMPL 

REPAI R 
OK 

1 

PROCEED TO 
CHROMA OUTPUT 
OR BURST AMPL BAD BAD 

1 

OK 

i 

REPAIR VERT 
SEPARATOR 

REPAIR 

1 

BAD 

1 

REPAIR 

PROCEED TO 
3.58 MHz SUBCAR - 
RIER OSCILLATOR 

OK 

CONTINUE TO 
DEMODULATORS 

AND COLOR 
OUTPUTS 

the chroma and horizontal oscillator and 
output. So the effects are rather all- inclu- 
sive. And if the transistors and resistors 
are simply replaced with the same unmodi- 
fied picture tube still installed in the set, 
the identical zap occurs all over again. 
Therefore, a filament transformer becomes 
a necessity. 

Beam current protection 
The brightness limiter (Fig. 2) in the 

JA chassis (now QB) is worth looking at 
in detail if, for no other reason, than it's 
unique. Further, it differs radically from 
the larger YA versions in that the JA /QB 
are grid -drive receivers, while the YA is 
an R -G -B cathode -drive set with control 
grids at AC ground. This initial design 
evolved ostensibly to prevent blanking 
and limiting from affecting the demodu- 
lated luminance -chroma signal in order to 
produce a cleaner picture. The overall ob- 
jective, of course, is to prevent excessive 
beam currents from draining too much 
high voltage and damaging luminance and 
high voltage components in the receiver. 
Various values of emitter resistor RX 
limit 10 -in. pix tubes to 600- microampere 
drains; l6 -in. pix tubes to 1.2 mA; and 19- 
and 23 -in. pix tubes to something less than 
1.5 mA. Transistor Q113 normally con- 
tinues in conduction and passes the 11.1- 
µs horizontal and 1.4 -ms vertical blanking 
pulses from the Q1 1 1 V -H blanker. Mean- 
while, capacitor C166 is charged through 
R 187 and the +135-volt supply on one 
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FIG. 2- CIRCUIT DIAGRAM of General Electric's brightness limiter in the JA chassis. 

plate and through the collector of Q 1 13 

on the other. During normal operation, 
C166 maintains most of its charge and 
Q113 has little limiting effect on the three 
R -G -B cathodes because it remains in 
moderate saturation. When the grids, 
however, respond to larger than ordinary 
signals, the cathodes force more current 
through the collector of Q113, developing 
a bucking voltage across its emitter re- 
sistor. Soon, collector and emitter voltages 
tend to become equal, and the added posi- 
tive emitter potential causes Q113 to les- 
sen conduction or cut off entirely, return- 
ing the pix tube beam current to safe 
design limits. Capacitor C168 is a small 
filter, D107 a transient prevent diode, 
R186 the Q Ill collector load, and R184- 

RI85 the constant bias network for the 
vertical- horizontal blanker input. 

CTC38/39 Luminance- blanker- 
color problems 

The RCA CTC38 and CTC39 color re- 
ceivers are both hybrid (transistors and 
tubes) sets manufactured and distributed 
by RCA, beginning in 1969 -1970 and many 
are still going strong. We'll use portions of 
the CTC39X schematic for both receivers. 

An AGC problem that often occurs is 
intermittent leakage or shorting of capaci- 
tor C285 (terminal LL on PW200) at the 
1st video plate end of AGC control R101 
(see Fig. 3). This potentiometer varies the 
bias voltage at the grid of video amplifier 
V203 -B. The plate of V203 -B directly sup- 
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FIG. 3- PARTIAL SCHEMATIC of RCA's CTC39X chassis. This chassis can develop AGC prob- 
lems. 

plies the grid of the V203 -A AGC ampli- 
fier. Naturally, if either grid input or bias 
is upset, the video IF stages will react as 
though there is a bonafide AGC problem 
which usually occurs, in this instance, as 
the receiver heats up to full operating po- 
tential. Spraying the transistor IF's with 
a cold spray, unfortunately, exhibits the 
same intermittent effect. 

Chroma bandpass transformer T701 
opens (no color) or develops shorted turns 
in the upper half of the secondary (Fig. 4) 
causing a bluish -green outline around 
screen images that appear as video ring- 
ing. When this occurs, color sync is barely 
adequate. Why? Because the first bandpass 
stage is inevitably the initial chroma am- 
plifier as well as the burst amplifier. So, 
although there are AC coupling capacitors 
to both the second bandpass and burst 
amplifier grids, the color control still has 
one end to ground and the transformer is 
serving a dual function which usually 
means a relatively heavy load. Under 
these conditions, an open or short among 
the fine secondary coil windings is not 
extraordinary. 

1.2 6GH8 -A 
1ST BANDPASS AMPL 

BANDPASS 
TRANS 

T701 

II 
I I 

I I 

TO BURST 
AMPL GRID 

120pF 

.01 

15K 
10W 

325V 

01 

T 
TO 2ND 

BANDPASS 
AMPL GRID 

FIG. 4- CHROMA BANDPASS stage of RCA's 
CTC39X chassis. 

FIG. 5- CONTRAST CONTROL in RCA's CTC- 
39X chassis can develop problems due to 
insufficient current -handling capacity. 

Third video amplifier V707 (Fig. 5) of- 
ten has its contrast control virtually open 
(PW700, terminals AB /BA). Naturally 
when this happens the cathode is almost 
floating since its ground return is inter- 
rupted and there is very little video output. 
The cause is sustained current through the 
100 -ohm potentiometer, whose power han- 
dling ability could be increased or a very 
small larger- wattage resistor put in series. 
Otherwise, replace the control with its 
originally- numbered part and wait another 
six or seven years for it to go again. 

Portion of raster pulls up from the bot- 
tom. Most often you look for a grid over- 
drive condition -if there is foldover -but 
sometimes the real reason could fool you. 
A screen -suppressor interelement leakage 
of the horizontal output tube, which con- 
nects to the cathode of the vertical output 
tube can be the culprit. Cathode voltage 
is reduced, consequently the control grid 
voltage increases relatively and the tube 
drives into saturation. This exhibits the 
same characteristics as ordinary coupling 
capacitor leakage. The 50 AF cathode ca- 
pacitor C131 forming the normal para- 

12HG7 
3RD VIDEO AMPL 

5.6 K 

BA 

1K 

+405V 

TO 
SERVICE 
SWITCH 

22 

+140V 

10012 
AB CONTRAST 

JUMPER 

BA & AB ARE TERMINALS 
ON PW700 BOARD 

150p F 

BLANKER 
1/2 6GH8 -A 

+270V 
5.6K 

TO 3RD 
VIDEO AMPL 

KINE 
BIAS TO PIX 

3K At ...BLANKING 
DIODES 

'273V 

100K 
iW 

+300V 
FIG. 6- ALTHOUGH THE rating of the 100K 
resistor is higher than any other resistor in 
this voltage divider circuit, it may eventually 
open or singe. 

bolic vertical convergence voltage, can 
also open, affecting convergence as well 
as inducing vertical problems. Electrolyte 
in solution, of course, dries out, and such 
capacitors can easily open when this oc- 
curs and filtering ceases. 

Voltage dividers in any circuits -even 
our old friend the horizontal blanker - 
can induce certain peculiar problems over 
long periods of use that will surprise you 
if you're not careful. Figure 4 is an ex- 
cellent example in a CTC 38, where the 
blanker plate is connected through a 5.6K 
load resistor, a 3K bias potentiometer, and 
a 10K dropping resistor to the 300 -volt 
supply. However in some versions, at the 
junction of the 10K and 3K potentiometer 
is a 100K l -watt resistor to ground. This, 
of course is a voltage divider to drop the 
100K-10K junction voltage slightly (7 
volts) for positive load and voltage limit 
protection. The problem is that after a 
few years use, the 100K singes or opens, 
producing blanking problems that look 
like ordinary amplifier problems in the 
picture. In its normal triode configura- 
tion, the 6GH8A tube is designed to draw 
some 13 mA. However, as a pulse ampli- 
fier it may draw 20 mA or more, but only 
for about 10 -Ns at a time because it's only 
on during horizontal retrace. The question 
is: with all other series resistors connected 
to the plate rated at '/ -watt, and the 
100K at 1W, why does the 100K go? 

You can, of course, draw the circuit in 
Fig. 4 into a three -legged rectangle and 
solve for the II -12 currents in each leg by 
simultaneous equations. But you'd have 
to do this in both steady state and 
in the pulsed state. It's much easier 
to see that the 270 volts measured at the 
top of the resistor string (plate of the 
amplifier) is also present (with a 3 -volt 
addition) at the 3K -10K junction when 
the amplifier is not conducting. This 
means that 273/100 X 103 equals 2.73 
mA, and 2.73 X 10-3 X 270 equals 0.738 
watt. On the other hand, the small drop 
across the 10K resistor amounts to only 
about 3 mA during steady state. And, 
although there is more of a drop during 
tube conduction, this is a period of only 
lOps during a 60 -µs duty cycle. With but 
1/6 of the total current, this puts it back 
in limits. Therefore, the 100K to ground 
will take major punishment from day -to- 
day when pushed to within less than 300 
milliwatts of its rating, and is bound to 
have problems eventually. So, for first 
aid, you may either increase the 100K 
rating to 2 watts, or possibly the 10K to 
1 watt. R -E 

10K 



Increased 
focus voltage 

I wouldn't have believed it if 
I hadn't seen it! 

by JACK DARR 
SERVICE EDITOR 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge and the more interesting ones 
will be printed here. 

If yoú re really stuck, write us. We'll 
do our best to help you. Don't forget to 
enclose a stamped, self -addressed en- 
velope. If return postage is not includ- 
ed, we cannot process your question. 
Write: Service Editor, Radio- Electron- 
ics, 200 Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

THIS COLUMN HAS ALWAYS BEEN DE- 
voted to discussing the strange and un- 
usual faults found in TV sets, and the 
explanation of their causes. It's based 
on actual benchwork, with the faults 
that occur in the field. It has always 
been my contention that there is a logi- 
cal explanation for every kind of prob- 
lem, no matter how odd or mysterious 
it may seem. I am the question- answerer 
-the explainer of the inexplicable -the 
unscrewer of the inscrutable. (Also 
known among my colleagues as the 
Balmy Swami!) For those who enjoy 
seeing the biter bitten; those who think 
it "sport to see the master hoist by his 
own petard -hang on, fellows. Here it 
comes! 

The victim (villain ?) is a Curtis - 
Mathes CMC -22. The complaint was 
a sudden rise in the 6JE6 cathode cur- 
rent, together with a slight dimming of 
the raster, and a very severe blurring 
of the picture. It was referred to me by 
a "friend ", after much checking in his 
own shop. All the tubes in the high - 
voltage section were new. 

I turned it on and off several times, 
with no result. This condition was a 
long -term intermittent, of course. No 
joy; perfect picture, color, focus, etc. 
Then it happened. Current jumped up 
to 300 mA., picture blurred. "Ah, ha! 
I know what this is. Focus trouble." 
Grabbing a FETVOM, with a high - 
voltage probe, I checked the focus volt- 
age. It was easy to get at since the cage 
was open. I looked at the reading and 
said, "No. This can't be!" (The meter 
had been loaned out the previous 
week.) So, I picked up the other 
FETVOM with a high -voltage probe 
and hung it on the focus terminal. Now, 
I had two meters at the same place with 
the same reading. 9500 volts! That was 
why I didn't believe the first meter. In 
focus problems, the voltage always 
goes down (or does it ?). 

I turned it off, checked a couple of 
parts and turned it oack on. Same 
thing. Like everyone else. I'd seen fo- 
cus troubles in hundreds of TV sets, 
but the voltage always went down. I 

had NEVER seen one where the volt- 
age went UP. Not this much, anyhow. 
The voltage was quite steady. No sound 
of arcing, etc., no smell. 

Next step; turn it off and sit there 
and look at it. What could do this? 
Practically everything else in the cir- 
cuit would reduce the focus voltage if 

it went bad. Hey; how about that 66- 
megohm bleeder resistor? Maybe this 
is open. This is a stock focus circuit, 
used in millions of TV sets (see Fig. 1). 

F LV BACK 

6JE6 -A 
HORIZ OUTPUT 

FOCUS 
RECT 

2AV2 
TO PIN 9 
OF PIX 

4.7 meg 

130 66 meg 

PF /OPEN! 

Fig. 1 

FOCUS 
TRANS 

The circuit has five parts counting the 
focus rectifier tube, which was new. 

I disconnected the ground end of the 
bleeder. Turned the set on and read 
the voltage. Hmm. Now the focus volt- 
age is exactly normal! Picture, 6JE6 
current, everything. Even the focus 
control works. 

Replaced the bleeder. No change! I 

examined the original bleeder resistor. 
One side was discolored, two of the 
turns were obviously burnt. So, the 
bleeder resistor was open. That won't 
make the voltage go up. 

Now we come to the funny stuff. 
While the focus voltage had gone far 
above normal with the bleeder resistor 
open, it had also been quite normal 
most of the time with the original re- 
sistor undoubtedly open. It was also 
normal without any bleeder resistor in 
there at all. So, where did the exces- 
sively high focus voltage come from? 

Like all focus circuits of this type, it 
is driven by a 5000 -volt plus pulse 
coming from the plate of the horizontal 
output tube. Since any change in this 
pulse would have also changed the high 
voltage (which remained normal), this 
isn't likely. No known failure of any 
part in the focus circuits could have 
caused it. I have run many sets with 
the focus transformer completely dis- 
connected to check for shorts. This us- 
ually leaves the focus voltage at its 
upper limit of about 5,500 volts. This 
is a "Iossy" type of control- reaction. 

The reaction of the 6JE6 cathode 
current suggested that the doubled fo- 
cus voltage was causing a heavy in- 
crease in beam current, making the 

(continued on page 68) 
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program which gives you 

in electronic circuit design 

ón1ÿ CREA offers ÿou a complete 

college -level Electronic Design 

Laboratory to speed your learning 

Electronic circuit design- source of all new development 
in the application of electronics to new products and 
Services. Without this skill, we would be unable to monitor 
the heartbeat of men in space. Without it, the computer 
revolution would never have occurred. And we would have 
yet to see our first TV show. Yet, only CREI teaches 
electronic circuit design at home. 

ELECTRONIC CIRCUIT DESIGN 
A key skill which paces our nation's progress in count- 
less fields -from pollution control to satellite tracking 
to modern medicine to exploring the ocean's depths. 
And beyond. A skill which you must have to move to 
the top in advanced electronics. 

CREI programs open up 
new worlds of opportunity for you. 
In addition to electronic circuit design, CREI provides 
you with a full advanced electronics education in any of 
thirteen fields of specialization you choose. Communica- 
tions, computers, space operations, television, nuclear 
power, industrial electronics -to mention just a few of 
the career fields for which CREI training is qualifying. 
With such preparation, you will have the background for a 
career which can take you to the frontiers of the nation's 
most exciting new developments. And around the world. 

This free book can change your life. 
Send for it. 
If you are a high -school graduate (or 
equivalent) and have previous training or 
experierce in electronics, then you are 
qualifiec to enroll in a CREI program to 
move you ahead in advanced electronics. 

Send now for our full -color, eighty page book on 
caree*s in advanced electronics. In it, you will find full 
facts on the exciting kinds of work which CREI pro- 
grams open up to you. And full facts on the compre- 
hensive courses of instruction, the strong personal 
help, and the professional laboratory equipment which 
CREI makes available to you. All at a surprisingly 
low tuition cost. 

And when you have it, talk with your employer about it. 
Tell him you're considering enrolling with CREI. He'll 
undoubtedly be happy to know you are planning to 
increase your value to him. And he may offer to pay all or 
part of your tuition cost. Hundreds of employers and 
government agencies do. Large and small. Including some 
of the giants in electronics. If they are willing to pay for 
CREI training for their employees, you know it must 
be good. 
Send for Advanced Electronics today. You'll be glad 
you did. 

CREI Dept. E -1405F 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
Rush me your FREE book describing my opportu- 
nities in advanced electronics. I am a high school 
graduate. 

Name Age 

Address 

City State ZIP 

If you have previous training in electronics, check here 

Employed by 

Type of Present Work 

Veterans and servicemen, check here for G. I. Bill information 

eis 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
WASHINGTON, D.C. 20016 
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load on the 6JE6 greater. The drastic 
imbalance between the focus voltage 
and high voltage made the raster defo- 
cus and blur very badly, exactly the 
same reaction you see when focus volt- 
age is low. 

So, there you are gentlemen. After 
replacing the 66- megohm resistor, the 
set was cooked for several hours with 
the current and focus voltage moni- 
tored closely. No change. The focus 
circuitry was heated, then cooled; no 
change. Things were jarred around this 

area. The only result was a severe 
flicker, which turned out to be the 
cathode -break adapter under the 6JE6 
tube; it was trying to fall out of the 
socket. I will swear on a stack of Rider 
Manuals ( for younger readers, make 
this a stack of Sams Photofacts) that 
'his is a true story, transcribed from my 
hench notes with only the expletives 
deleted. 

Frankly, at this moment, I have no 
idea as to what could be a logical cause 
for what happened. Any ideas or com- 
ments from readers will be welcomed. 
(Especially if anyone else has ever run 
into the same thing.) 

INTERNATIONAL 
FREQUENCY FM 2400CH 

MEER for testi 
mobile tmnsmi 
and receivers 

Tests Predetermined Frequencies 25 to 1000 MHz 

Extended Range Covers 950 MHz Band 
Pin Diode Attenuator for Full Range Coverage 

as Signal Generator 
Measures FM Deviation 

The FM- 2400CH 
provides an accurate 
frequency standard for 
testing and adjustment of 
mobile transmitters and 
receivers at predetermined ', frequencies..' f 

The FM- 2400CH with its extended 
MHz. The range covers 25 to 1000 frequencies can be those 
of the radio frequency channels of operation and /or the intermediate 
frequencies of the receiver between 5 MHz and 40 MHz. 

Frequency Stability: ± .0005% from +50° to +104 °F. 

Frequency stability with built -in thermometer and temperature 
corrected charts: ± .00025% from +25° to +125° (.000125% special 
450 MHz crystals available). 

Self- contained in small portable case. Complete solid state 
circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

Write for catalog! 
INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
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Epilog 
After writing the shuffle -draft of this, 

I set it aside. The next day I went back 
to the shop where the set still was, and 
ran through all of the tests again. While 
"lying awake with a dreadful head- 
ache" in the night, an improbable an- 
swer occurred to me. Could this have 
been due to some kind of oddball leak- 
age from the high voltage, inside the 
picture tube? I had thought enough of 
this during the initial tests to rap 
sharply on the picture tube neck, with- 
out even a flicker. This time, I pulled 
the base off the picture tube, turned the 
set on, and hooked the high -voltage 
probe to the focus pin on the picture 
tube base. The idea being that if there 
was any leakage at all, I should see 

some voltage at this pin. Results? Zero 
voltage. I made this measurement with 
tube well warmed up, I should add. 

So, you tell me. The crystal ball 
isn't doing a thing to help. I can't even 
get good clear snow on the crystal ball, 
let alone a picture. I can now say that 
I am definitely a CET. That is, if that 
means "Confused Electronic Tech- 
nician''! Let's hear from you! R -E 

reader 
questions 

THE RIGHT TREE, 
BUT MAYBE THE WRONG LIMB 
This Panasonic I:T -66 color TV has 

an odd problem. The screen goes very 
dark after only a few minutes of opera- 
tion. I've checked everything! can think 
of. The voltage on the grid of the G -Y 
amp tube goes to +6.8 instead of the 
+2.0 it should have. The 15K plate 
resistor gets hot. Am 1 barking up the 
wrong tree ? -E.L., Poseyville, IN. 

Nope. I don't think you're far 
enough out on the limb! Your grid bias 
on this stage is far too positive. So your 
plate current is too high and your plate 
voltage is too low (too far toward nega- 
tive.) I think you'll find that all of the 
other difference -amplifier tubes will 
show the same thing. This, of course, 
will make the picture tube grids too far 
negative, which will hold down the 
beam -current and your picture goes 
dark. 

Most likely cause here, leakage in the 
0.22 µF blanker -coupling capacitor 
that is connected to the common cath- 
odes of the difference -amplifier tubes. 
Since the grid resistors are returned di- 
rectly to the cathodes, that's probably 
where your excessively high positive 
grid voltage is coming from. Another 
possible cause might be a bad solder 
joint on either end of the common 
cathode resistor, or an increase of its 
value. 



VERTICAL LINES ON SCREEN 
The screen of this Craig 6305 B/W 

TV shows 5 or 6 vertical lines. I can't 
seem to find out where they are com- 
ing from Any ideas ? -DM., Middle 
Village, NY. 

Check your blanking diodes. The 
normal waveform from the flyback has 
several ringing pulses along the base- 
line; this is during the scan time. So, if 
the blanking diode is bad, they get 
through. 
(Field feedback: reader checked blank- 

ing diode feeding picture tube grid, 
which was OK. However, another di- 
ode, feeding the cathode showed the 
whole "flyback waveform" on its cath- 
ode! Turned out to be a bad solder 
joint on the anode. This took the +12 
volt bias off the diode, see diagram.) 

DARK SCREEN WITH SOUND 
I'm trying to work this old set over 

for a friend (RCA CTC -15) I get a 
dark screen, with sound. Nothing seems 
to be smoking, but I can't get a raster. 
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I'm enclosing a table of the voltages I 
get. Can you see anything that would 
cause this ? -J.C., West Islip, NY. 

Right now, two things that might be 
causing trouble. One, your picture tube 
cathodes read +380 volts, and they 
should be close to +300 volts. Your 
control grids are OK at +200 volts. 
However, normal bias is a -100 volts 
and you've got a -180 volts. This is 
enough to cut the picture tube off. 

Also: I see you get only +1800 volts 
on the focus voltage output. This is far 
too low and can also make the raster 
go out. Your high voltage is good at 24 
kV, but you need at least 4,500 volts 
focus. Both of these could be caused by 
weak tubes in the video output and 
focus rectifier sockets. 

BACK NUMBER 
The screen of this Admiral HIO color 

chassis looks exactly like the color 
photo on the cover of R -E, July 1968. 
I've changed all of the tubes in the 
color circuits and checked the deguass- 
ing coil, etc. No luck. I can degauss it 
with an external coil and the problem 
clears up for a while. Comes back, 
though. Where could this be ? -W.H., 
Porter's Lake, NS. 

(For the benefit of those who do not 
have a file of back issues, this cover 
showed a color TV with the screen 

(you don't have to buy a new car to get an electronic ignition.) 
Most of you know the evaluation of automotive electrical sys- 
tems . . . an evaluation characterized only occasionally by 
efficiency and performance. I know that, and that's why I use 
the Delta Mark Ten B CDI on all my cars, new and old. And 
believe me, you don't have to have a new car to appreciate 
the best electronic ignition available today. Study these fea- 
tures and you'll know what I mean 
1. Mark Ten and Mark Ten B Capacitive Discharge Ignition 
Systems are manufactured by Delta Products, Inc., a company 
with a conscience, and with a proven record of reliability both 
in product and in customer relations. 
2. The Mark Ten CDI's really do save money by eliminating 
the need for 2 out of 3 tune -ups. Figure it out for yourself. The 
first tune -up or two saved pays for the unit, the rest is money 
in your pocket. No bunk! 
3. Because the Mark Ten CDI's keep 
your car in better tune, you actually 
can save on expensive gasoline. 
4. With a Mark Ten, spark plugs stay 
clean and last longer ... fouling is 
virtually eliminated. 
No matter what kind of car you drive, it too can use a Delta 
quality lift. 

i 

I want to know more about Mark Ten B CDI's. Send me complete 
no- nonsense intormatwn on how they can improve the performance 
of my car. 

Name 

Address- -. 

City State Zip 

I1 
DELTA PRODUCTS, INC. 
P.O. Box 1147. Dept. RE. Grand Junction, Colo. 81501 
303 -242 -9000 

Mark Ten B. 
assembled 

Mark Ten B. kit 
$64.95 ppd 
$49.95 ppd 

Standard Mark Ten. 
assembled $49.95 ppd 
Deltakit© $34.95 ppd 
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covered with large blobs of colors.) 
Try this; disconnect the set's degaussing 
coil. Demagnetize the picture tube with 
your external coil. Now check. If the 
discoloration goes away, let it play for 
about half an hour. If it's still going all 
right, turn it off and on several times 
at intervals of about 2 -3 minutes. 

If the problem does not come back, 
the trouble is in the set's degaussing 
coil or, more likely, in the switching 
VDR- thermistor combination or ther- 
mal switch if this version has one. The 
degaussing coil is actually " regaussing" 
the picture tube because it is staying 
in- circuit all the time. 

Used to run into this at regular in- 
tervals; haven't had a case of it for 
some time. They run in streaks. 

SCREEN DARK, PLENTY 
OF HIGH VOLTAGE 

I wrote you about this some time ago. 
1 finally located the cause of the prob- 
lem, (screen went dark. but no loss of 
HV!) After going around and around. 
1 found that the plate voltage of the 
video amplifier tube dropped to zero! 
Digging this out, it turned out that the 
plate contact of the socket wasn't mak- 
ing too good contact with the PC board. 
Replacing this socket cleared up the 

This Nosey 
Helper Gets 
You Into 
(and out of ) 

Tight Spots 
When you have to nose into tight 
places for small objects, here's the 
helper that will do the job. Precisely 
matched fine teeth and jaws. Jaw- opener 
coiled spring, a big help on repetitive 
work. Hand honed, perfectly 
mated, specially hardened cutting 
edges. Fine polished, drop forged 
steel. Blue dipped plastic cushion grips. 
The expert craftsmanship you expect 
-and get -from CHANNELLOCK. 

CHANNELLOCK, INC.. Meadville, Pa. 16335 

CHAN NEL LOCK 
No. 326 GS Long Nose Plier Send For Our Free Catalog 
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trouble. Thank you for your trouble. - 
J.J., Cumberland, MD. 

Thank you, J.J.! Glad you found it. 

NO PICTURE 
The raster is perfectly clean on this 

Truetone 2DC3916C -17 set. Everything 
else seems to be okay. What is it?- 
M.D., Hatfield, AR. 

For a crystal -ball guess, it's another 
crystal -the germanium crystal diode 
in the video detector. This is fairly 
common in this chassis. You'll see a 
little flat metal shield on top of the 
chassis behind that last IF coil can. 
Don't take this off; the video detector 
isn't under there! (Ask me how I know.) 

Instead, unsolder the lugs of the last 
IF can and take it off leaving the trans- 
former in place. You'll find the video 
detector diode mounted vertically on 
the back side of the coil form. Clip this 
off; don't try unsoldering it. Replace it 
with one of RCA's high voltage detec- 
tor diodes, part No. 12844. This will 
hold; ordinary detector diodes have a 
hard time for some reason! 

HORIZONTAL /COLOR PROBLEM 
The original complaint on this Ze- 

nith 14Á9C50 was "no picture; smoke." 
Flyback shorted That much was easy. 
I put in a Zenith replacement and a 

few tubes that were low. Ran fine, but 
came back to the shop with a complaint 
of poor horizontal sync. Changed the 
AFC diodes and this cured the problem. 
Now, it's back! 

This time the complaint was color 
drift after about half an hour of opera- 
tion. This could be cleared up by turn- 
ing the horizontal hold control CCW. 

But; when you change channels, it falls 
out of horizontal sync again! Now what 
the heck. -E.S., Endicott, NY. 

Set the horizontal hold so that the 
picture stays in -sync when you change 
channels. Now check the color. In 
many sets, you'll see that the horizon- 
tal -hold control will affect the color. It 
will drop out or change hues some time 
before the picture falls out of sync! The 
hold range is wider than the color -hold 
range. 

If this takes half an hour to show 
up, it seems to be a thermal. From a 
cold start, try warming up some of the 
resistors and capacitors in the horizon- 
tal oscillator and AFC circuits. You 
can do this by holding the tip of a hot 
soldering iron on the body of the part. 
If this causes any change, replace that 
part. The basic cause of the color trou- 
ble is probably a little too much phase 
shift of the gating pulse. This affects 
the burst and can even make it drop 
out. 

Alternate; after the trouble shows 
up, try cooling various parts in that 
circuit to see if you can make it come 
back. R -E 



EMPIRE 4000/I11 TEST 
(continued from page 55) 

contains frequencies up to and includ- 
ing 45 kHz), the usual conical or ellip- 
tical stylus shape has been found want- 
ing. 

Various manufacturers have solved 
this problem by devising new stylus tips 
shapes, the most familiar of which is 

the well known Shibata stylus invented 
in Japan. Empire has come up with its 
own stylus tip shape which it calls "4 
dimensional," and the tracing radius of 
this shape is said to be only 0.1 mil. As 
for the "nude" diamond referred to in 
the published specifications, readers un- 
familiar with that term may be sur- 
prised to learn that lower cost styli 
really consist of a light metal tube that 
has a tiny chip of diamond affixed to 

Manufacturer 

TABLE I 

PHONOGRAPH CARTRIDGE MEASUREMENTS 

Empire Scientific Corp. 

FREQUENCY RESPONSE 
(Hz -kHz, ± __ dB) 

STEREO SEPARATION 
Separation, 1 kHz (dB) 
Separation, 10 kHz (dB) 
Separation, 30 kHz (dB) 

CHANNEL BALANCE, 1 kHz (dB) 

TRACKABILITY MEASUREMENTS 
Stylus velocity at 1 kHz (CM /Sec.) 
Stylus velocity at 10 kHz (CM /Sec.) 

COMPONENT MATCHING 
CHARACTERISTICS 
Output level, 1 kHz, 3.54 CM /Sec. (mV) 
Optimum load impedance (ohms) 
Tracking force range (- to - grams) 
Cartridge weight (grams) 

OVERALL PHONO CARTRIDGE RATING 

Model: 4000/III 

R -E R -E 
Measurements Evaluation 
20 -50, 2 Excellent 
See Fig. 4 

32 Very good 
25 Excellent 
12 Very good 
0.5 Excellent 

27 Very good 
18 Very good 

2.9 
100K 
0.25 -1.25 (1 optimum) 

N/A 
Excellent (CD -4) 
Very Good (Stereo) 

it by some adhesive substance. A more 
costly arrangement involves the use of 
a tip that is made entirely of a larger 
chip of diamond and is polished to its 
required tubular shank shape and tip 
dimensions. Such "nude" diamonds are 
more likely to be positioned correctly 
than the cemented chip variety, and 
hence their advantage in this applica- 
tion. 

Structurally, the 4000D /III comes 
with a separate holding bracket that is 

first installed in the cartridge shell. Once 
this delicate task is accomplished, the 
cartridge body is simply popped into 
place, retained by the previously in- 
stalled bracket. This makes installation 
far easier than would be the case if the 
screws have to be installed through the 
cartridge body. 

Performance measurements 
The most important measurement of 

any phono cartridge is, of course, fre- 
quency response. As shown in the 
curves of Fig. 4, the frequency re- 
sponse of the 4000D /III is amazingly 
flat over the entire audio range from 
20 Hz to 20 kHz, deviating by no more 
than 1 dB or so. (Although Empire 
claims response down to 5 Hz -with 
no tolerance provided -this seems to 
be a case of "specmanship" and we 
could not confirm the claim using any 

(turn page) 

U 
/ek//7atk MASTER TEST RIG 

FOR TUBE AND SOLID STATE SERVICING 

30 KV CAPACITY HIGH VOLTAGE METER 
METAL CABINET STATIC CONVERGENCE 
SPEAKER BUILT IN FRONT PANEL 

CONNECTIONS 

lift 
tsNZIS 
,.,.511r.1r11 

(;2 

CONTAINS: 

METER 
SPEAKER 
Universal Yoke 
Convergence Assembly 
Blue Lateral Assembly 
Anode Extension 
CRT Extension -90° 
70 °/90° Adaptor 
Yoke Extension 
Transverter 
Convergence Load 
4 Solid State Adaptors 

(Motorola /RCA/ 
Sylvania /Zenith) 

MJ-195 $149.95 
less 19" picture tube 

Free subscription to cross reference listing of all popular TV sets. 

Telematic 2245 PITKIN AVENUE -- BROOKLYN. N.Y. 11207_ 
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ALLISON 
`OPTO- ELECTRIC' 
The BEST...the ULTIMATE 
of ALL Ignition Systems! 

(We challenge ANYONE 

to dispute this Fact i 

Never wears out or needs any Maintenance! 

gives you Maximum Power 

with continuous PEAK PERFORMANCE 

...while reducing Maintenance 
and Operating Costs! * The Allison OPTO- ELECTRIC System eliminates the Points 

and Condenser. replacing mein with an OPTOELECTRONIC 

TRIGGER. using a Light -Emitting Diode and Photo transistor 
The System operates on a beam of Light. As there are NO 

moving parts in rubbing contact Friction -wear is completely 

eliminated Timing adjustments are PERMANENT. 

Gives 40 -Times more Timing accuracy than ANY system 

using Mechanical Breaker -Points' UNLIMITED RPM! 

-Electronically-Controlled" DWELL automatically supplies 
HIGHEST Performance at both Low and High speeds Spark 

strength does not tall off at high RPM POSITIVE SPARK 

helps eliminate 'Misfire for faster acceleration and improved 

Engine Performance Sparkplugs LAST 3 to 10 -Times LONGER. 

Easier Starting under any condition' Smoother running... 

(NO TIMING FLUCTUATION as with Magnetic Impulse Units) 

All SOLID -STATE Components UNAFFECTED By Temperature. 
Moisture, or Vibration! Only Highest grade materials used 

Guarantees you Solid. Dependable Performance! 

PERFECT TIMING INCREASES Engine Efficiency and Gas 

Mileage SAVES Precious Fuel! Allison gives you MAXIMUM 
Engine Efficiency 100.0 of the Time and that s the name of 

'the game for the BEST in GAS MILEAGE AND ECONOMY 

* Perfect Timing and Dwell never change. 
--ays for itself Eliminates ignition Tune -Ups forever' 

'INFINITE LIFE" Once installed Never needs replacing! 

Frlr * PROVEN RELIABILITY! 
Each Unit Tested to 15.000 RPM. 

sa Road and Race Proven. 
(000-Electric Systems won al 

INOY Two years in a row!) 

You CAN install the ALLISON System in ALL 

the U S made & Foreign Cars' 14 6 or 8- Cylinder) 

"EASIEST -TO- INSTALL UNIT ON THE MARKET. 
Not necessary to u smantie Distributor as won other systems) 

* If you want the BEST. and SAVE! This is IT! 

ORDER with CONFIDENCE 

SATISFACTION GUARANTEED 
Full Rely 

10 -YEAR FACTORY WARRANTY 
,Fee Repa'r or Rep'er e^et ... 

Send Check or M 0 

State Make Year. Engine Size * (So New...it's Sold ONLY FROM 

Only $4995 
COMPLETE. 

that s EVERYTHING' 
including 

Postage & Insurance 

(Cater Res add Tar 
FACTORY DIRECT). 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1 I Your Number. (21 Interbank No . 131 Ezp Date 

* Before buying any other Type ignition system 

Send Postcard for our FREE BROCHURE. * It you have already installed a C -D ignition system, 
Modernize and Increase its Efficiency... 

CONVERT YOUR "C-D ' UNIT TO BREAKERLESS! 

Opto- Electric "TRIGGER UNIT "...Only '34.95 

Our BEST Salesmen are the users of our ALLISON System 

America's Oldest and Largest Mfg of 

Opto- Electronic Ignition Systems. 

ALLISON 
AUTOMOTIVE COMPANY 

1267 -L, East EDNA PL., COVINA, CAL. 91722 
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of our test records which provide fre- 
quencies down to 20 Hz.). Separation, 
also plotted in the graphs of Fig. 4, is 
an outstanding 32 dB at mid- frequen- 
cies, decreasing to about 25 dB at 10 
kHz. Channel balance was within 0.5 
dB from left output to right output at a 

0 

10 

20 

30 

I II I 

DESIRED OUTPUT 

U DESIRED CHANNE 
(SEPARATION) 

L 

20 100 1K OK 20K4 

FREQUENCY -Hz 

nominal mid -frequency of 1 kHz. The 
output voltage for 3.54 cm /sec groove 
velocity was 2.9 mV as against 3.0 mV 
claimed. 

At I kHz, the cartridge was able to 
track groove velocities of up to 27 
cm /sec successfully with a tracking 
force of 1.0 gram. Attempting to oper- 
ate at lower tracking forces reduced 
tracking capability rapidly and we feel 
that the 1.0 gram setting is ideal for 
both stereo and CD -4 reproduction with 
this model. 

A separate plot of frequency re- 
sponse from 1 kHz to 50 kHz was 
measured. A special ]VC test record 
(TS -1003) was used for this purpose 
and the results showed a dip in 
response above 20 kHz. But the car- 
tridge continues to deliver adequate 

output to 50 kHz, falling off quite 
rapidly above that frequency. It should 
be understood that since the "carrier" 
contained in a CD -4 groove is modu- 
lated by FM, it is not too important that 
frequency response be "flat" out to 45 
kHz -only that there be sufficient out- 
put to activate the CD -4 demodulator 
circuits. At 45 kHz there was still more 
than 1.5 mV of output available for a 
3.54 cm /sec groove velocity. 

Listening tests 
While the Empire 4000D /III cer- 

tainly produced excellent listening re- 
sults when playing stereo records, we 
have tested and listened to less expen- 
sive cartridges which do just as well in 
this regard and even track a bit better 
at high groove velocities and lower 
tracking forces. It was when we played 
our newer CD -4 records that the 
4000D/ III really justified its high price. 
At the low 1 -gram tracking force (un- 
usual for CD -4), we encountered no 
drop -outs of front -back separation, 
and no audible signs of distortion. 

Audio fans accustomed to hearing a 
bit of "sizzle" at the high end (usually 
the result of false resonant peaks above 
10 kHz) may have to get used to this 
truly flat and accurate reproduction as 
heard with an Empire 4000D /III, but 
in our opinion this is the kind of re- 
sponse a good cartridge should have. 
If you insist on that accentuated treble, 
use your tone controls to compensate 
for tweeter deficiencies, not random 
cartridge resonances that are, for the 
most part, unpredictable anyway. We'll 
take our cartridge output flat. R-E 

Manufacturer 

Comments 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Empire Scientific Corp. 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

$149.95 
High 

Good 
Very Good 
Excellent 

Very Good 

Model 400D /III 

The Empire 4000D /III is one of the most expensive 
phono cartridges on the market. In terms of stereo 
performance, its price might not be justified if a 

user had no intention of listening to CD-4 records 
now or in the future. Its superiority is evident when 
it is called upon to reproduce discrete 4- channel 
discs. It is one of the very few cartridges capable 
of tracking the high frequencies of a CD-4 disc at 
1 gram (most others require about 2.0 grams or 
even more), and, considering its stylus shape, this 
is equivalent to the record wear that might be in- 
troduced by a conventional stereo cartridge track- 
ing at 0.5 grams or even lower. Properly terminated 
with 100K ohm loads and around 100 pF of shunt 
capacitance, its frequency response in the audio 
range is almost "ruler- flat," and reproduced sound 
is totally uncolored or peaked. Tracking ability of 
heavily recorded discs is excellent, and distortion 
is extremely low. Stylus assembly replacement is 

simple, and the stylus is more rugged than might be 
expected from such a low tracking -force unit. 



BUILD A COLOR TV CAMERA 
(c(ruinncd from page 36) 

Color monitor 
The color receiver I use is a RCA 

CTC31 chassis. All part references 
mentioned can be found in the RCA 
Field Service Guide for RCA Color - 
TV Receivers 1969 -1970, Volume 3, 
#SERT -202. The modifications de- 
scribed here cover the RCA CTC31 
chassis only. However, they outline the 
general procedure necessary to modify 
a typical color receiver so that it may be 
used as the color monitor. 

Four separate signals are fed to the 
receiver; cyan video, red video, hori- 
zontal sync and vertical sync which is 
mixed with the cyan video in the cam- 
era head. The cyan video signal serv- 
ing also as the luminence signal is con- 
nected directly to the set's video path 
immediately after the video delay line. 
This is point AE on the circuit board 
PW700. The second video IF ampli- 
fier tube V204 should be removed 
from the set to prevent noise from the 
tuner from mixing with the added 
luminence signal. 

The cyan signal is amplified and in- 
verted by transistor Q6 to drive both 
the G -Y and B -Y amplifier grids simul- 
taneously. The grids are joined to- 
gether by a .5 µF capacitor so the sig- 
nal arrives at pin 9 of both 6GH8 -A 
tubes, V701 and V704 -a. The red sig- 
nal is amplified and inverted by tran- 
sistor Q5, then sent to the grid of the 
R -Y amplifier -pin 9 of V707 -a. 

Sync circuits 
The negative -going vertical sync 

pulses contained in the cyan signal 
saturates transistor Q7 (see Fig. 3). 
This inverts the pulse and provides an 
18V P -P vertical sync signal. Transis- 
tor Q8 is saturated by the incoming 
horizontal sync pulse fed separately 
from the camera head. The common 
collector load resistor R29 provides 
the 18V P -P composite sync signal 
which is applied to the sync separator 
tube grid -Pin 9 or the 6GH8 -A, 
V206 -b. 

Although many sets will accept sig- 
nals similar to those described above, 
other sets may require signals of differ- 
ent amplitude and color signal phase. 
A general guide when modifying your 
set would be to simply observe correct 
amplitude and picture phase with an 
oscilloscope while the set is tuned to a 
commerical color TV station. Then try 
to insert the red, cyan, and sync signals 
from the camera and amplifier unit at 
similar amplitudes and phases at their 
respective points. Single stage phase in- 
vertors may be added in the red, cyan, 
and sync circuits if necessary, or the 
signal amplitudes may be altered as re- 
quired for your particular set. R -E 

ONE MARK AHEAD 
OF THE REST.... 

PIONEER 

T EAC 

IN= 
Master C'ge' 
BankA merit and 
Honored on 
Mail Orders 

U2-AIG 
hg gain 

ADR Audio, one mark ahead of its 
competitors with the lowest prices of 
Famous Brand audio components, has 
now added complete CB & Video depts. 
All orders promptly shipped from the 
ADR warehouse in factory sealed car- 
tons, fully warranteed, fully insured. 
Send for our special price quote & 
newest money saving catalogue. Its 
your move . . 

FOR IMMEDIATE QUOTE 
CALL (2021 723 -6060 

A.D.R. AUDIO 
6200 CHILLUM PLACE N W. 
WASHINGTON. O C 20011 
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MATHEMATICS 
ELECTRONICS 

We are proud to announce two great 
new courses for the electronic industry. 

These unusual courses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: you sign no 
contracts -you order your lessons on a 
money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

DEPT. RE -975 P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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Now...the most 
enjoyable 
do- it- yourself 
project 
of your life - 
A Schober 
Electronic Organ! 
You II never reap greater reward, more 
fun and proud accomplishment. more 
benefit for the whole family, than by 
assembling your own Schober Electronic 
Organ 
You need no knowledge of electronics, 
woodwork or music. Schober's com- 
plete kits and crystal -clear instructions 
show you - whoever you are, whatever 
your skill (or lack of it) - how to turn 
the hundreds of quality parts into one 
of the world's most beautiful, most musi- 
cal organs, worth up to twice the cost 
of the kit. 

Five superb models with kit prices 
from $575 to around $2,300. each an 
authentic musical Instrument actually 
superior to most you see in stores, easy 
for any musically minded adult to learn 
to play, yet completely satisfying for the 
accomplished professional. And there 
are accessories you can add any time 
after your organ is finished -lifelike big 
auditorium reverberation, automatic 
rhythm, presets, chimes, and more. 

Join .the thousands of Schober Organ 
builder- owners who live in every state 
of the Union. Often starting without 
technical or music skills, they have the 
time of their lives - first assembling, 
then learning to play the modern King 
of Instruments through our superlative 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 

The (1eireé't Organ Corp., Dept. RE -142 
43 West 61st Street, New York, N. Y. 10023 

Please send me Schober Organ Catalog. 
Enclosed please find S1.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 
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INSTALLING TV -MATV ANTENNAS it should be passed through the antenna 
(continued from page 39) strain relief as shown in Fig. 11. 

pervious to weather, relatively kink -free 
and much easier to handle. 

Whichever kind of mount you choose. 
do as much assembly work on the ground 
as possible. Attach the coaxial cable to the 
antenna output through a matching trans- 
former. If you wish, use a weather boot 
to protect the coax connector. Next, run 
the cable along the antenna boom and tape 
it to the mast before climbing the roof. 
Coaxial cable is recommended over twin - 
lead because it keeps out interference, 
minimizes ghosts and smears, is easier to 
install and lasts longer. If twinlead is used, 

if Leiter- 
FIG. 11- TWINLEAD should be passed 
through the antenna strain relief. 

If a rotator is used, that too can be com- 
pletely assembled and wired up on the 

BARGAIN 

BONANZA 

EDLIE 
HIG)'IEST QUALITY 

KITS 
ONLY NEW 
PRODUCTS 

(F175) 70 1/2w CARBON 
RESISTORS $1.00 
Asst. values. Some 5 %. 

(F154) 150 CUT LEAD 
RESISTORS $1.00 
Carbon, all leads long enough 
for soldering. 

(F149) 20 POLYSTYRENE TOP 
GRADE CAPACITORS $1.00 

(F132) 20 DUAL POTS $1.00 

(F138) 10 SLIDE SWITCHES 
All types: DPDT, SPST. $1.00 

(F134) 8 ROTARY SWITCHES 
Some multiple gang. $1.00 

(F128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 

(F144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 

(F137) 10 INSTRUMENT 
KNOBS $1.00 
Made by Ratheon, etc. With set 
screws. "1/4" shaft." 

(F164) 4 ROLLS OF WIRE $1.00 
Approx. 25 ft. per roll, 20 -28ga. 

C (F140) TAPE RECORDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 
pilot lamp, jacks, and MUCH 
MORE. 

(F167) 10 MINIATURE 
POTENTIOMETERS $1.00 

(F182) 2 MISC. METERS $1.00 
Miniature. 

(F156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600e, Z5U, NPO, N750, etc. 

SURPLUS TUBES 
All guaranteed for 

1 full year. 

ANY 3 FOR $1.25 

Acquired from U.S. Defense depots 
or removed from equipment (new 
and used). These are laboratory 
tested and guaranteed for one full 
year. Most are of such standard 
makers as RCA, GE, etc. 
3A3 
3AF4 
38N6 
3DG4 
3E17 
31(16 
304 
4BC5 
4BN6 
4BU8 
4BZ7 
4CY5 
4HA5 
5V6 
5Y3 
6AC7 
6AF4 
6AG5 
6AG7 
6AL5 

6A05 6DE4 
6A07 6DR7 
6AT6 6DW4 
6AU6 6EA8 
6AV6 6EB8 
6AV11 6E17 
6AX4 6EM7 
6AX5 6ER5 
6AY3 6EY6 
6AY11 6GF7 
68A6 6GH8 
6BG6 6GN8 
6818 6GU7 
6B06 61(6 
6BZ6 61(11 
6CB6 6186 
6CG7 6SN7 
6CL6 618 
6CM7 6V6 
6DA4 6W4 

6X4 
10EW7 
12AE7 
12AL5 
12AL11 
12AT7 
12AÚ7 
12AV6 
128E6 
12BH7 
12C8 
171Z8 
18FW6 
211(06 
2516 
35EH5 
35Z5 
36AM3 
50A5 
5016 

(F147) 4 Ib. GRAB BAG 

SPECIAL $1.00 
Full of exotic and exciting elec- 
tronics parts. 

(F155) TUBE BONANZA! $1.00 
20 asst. popular tubes, untested. 

(F141) 6 RCA JACK STRIPS 
From 2 -6 per strip. $1.00 

(F142) 50 PRECISION 
RESISTORS $1.00 
All 1 %, 1/2w and 1w, low and 
high ohmages. 

(F150) 15 HI -FI KNOBS $1.00 
Every one superb! Purchased 
from Harmon, Kardon, Fisher, 
etc. 

(F102) CALCULATOR 
KEYBOARD $3.95 
Wild Rover C -1380. Can be used 
with CT5001. 4 function, clear, 
clear entry and constant. 7 cm 
x 9 cm. 

F010) M14032/M14035 DARLING- 
TON PAIR. High power 150W, 
HFE 1000 min., TO-3 case. With 
data. $7.50 pair 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 
clude postage. Either full payment 
with order or 20% deposit, bal- 
ance C.0.0. 

WRITE FOR FREE 

VALUE PACKED CATALOG 
Listing thousands of components, 
tubes, transistors, IC's, kits, test 
equipment. 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

30 AMP STUD RECTIFIERS 
(FLSS54) 50V $1.19 

I] (FLSS55) 100V $1.39 
(FLSS56) 200V 
(FLSS57) 400V $1.79 

$1.59 

(FLSS58) 750V $1.99 
(F1336) TO -3 TRANSISTOR 
sockets. 12 for $1.00 
(F009) To -3 MICA WAFERS 

for 25C 
(F298) 1 WATT ZENERS 60C 
available in 5V, 9.1V, 12V, 24V. 

(SERTI ON 
IC REMOVAL AND 
TOOL 

4.95 

"Pul- n- sertic" extracts and in- 
serts ICs without damage. 
(F1092) Z-5 SILICONE HEAT 
SINK COMPOUND 
1 oz. tube $2.95 
(F008) 14 pin DIP sockets 

3 $1.00 
(F260) 2N3638A PNP high speed 
switch. HFE 100 TO -105 case. 

2 for $1.00 
(F271) 1N4148 High speed 
switching diode. Full leads. 

12 for $1.00 

THIS MONTH'S SPECIALS! 
TTL 
x17400 17C 7446 804 
R7401 18C II] 7447 80C 

7402 23C 7448 800 
7403 230 ((117473 494 
7404 23C 7474 49C 
7405 230 7475 850 
7406 234 (17490 79 

rl 7410 23C ((1i 7490 790 
7411 27C 7492 79C 

7 7413 40C ;17493 690 
7420 230 [ 7495 790 
7430 230 r. 74121 57C 
®7440 300 0 74122 570 

7442 $1.12 74123 670 

LINEARS 
LM309K 5v la reg. $1.15 
555 Timer 75C 
566 Function gen. $1.75 
567 Tone decoder $1.95 
709 Op amp 400 
741 comp. op amp 390 
2102 1024 bit RAM $4.95 
8038 volt coot osc $4.25 

CLOCK CHIPS 
MM5314 6 dig clock $4.95 
CT7001 alarm & date $5.95 

LED'S 
(F223) 10 asst LEDs $1.00 

El (F242) 3 yellow LEDs $1.00 

p 
(F242) 3 green LEDs $1.00 
(F001) 5 red LEDs $1.00 
(F293) DL707 red seven seg- 
ment .3" $1.00 
(F007) DL747 red seven seg 

.96" 

IC BREADBOARDS & TERMINALS 
Boards have .042 holes. Made 
of 1/16" polyester glass. 

0 (F6664) 3 "x6" 
El(F0663)3 "x4" 940 

$129 
In (F8665) 4"x6" $1..65 

(F8666)4 "xB" $2.12 
Push -in terminals 
Fl(FB6601.20) pkg 20/900 

(FB6601.100) pkg 100/$2.89 
Push -in flanger pins 

(FB6602-20) pkg 20/900 
(FB6602.100) pkg 100/$2.89 

ush -in flea clips 
(FB6603-20) pkg 20/900 
(FB6603.100) pkg 100 /S2.89 

EDLIE ELECTRONICS, INC., 2100 -F HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11156 
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ground. Figure 12 shows an installation 
where a trap is used to eliminate inter- 
ference from a local TV channel and a 

preamplifier is used to build up the signal 
from a distant station. A rotator is used 
to aim the antenna toward the station de- 
sired. This type of installation is very ef- 

FIG. 12- INSTALLATION with rotator, trap 
and preamplifier. 

fective in providing long distance as well 
as local reception. Notice that a drip loop 
is used at the input to the preamplifier 
and that the coax is taped to the mast with 
enough slack to allow for 360° rotation. 
A compass is used to aim the antenna due 
north, to coincide with the rotator con- 
trol setting. 

MAIN antennas are often stacked on 
the same mast, for convenience. According 
to theory, you should leave at least 1/z- 

wavelength or more spacing between an- 
tennas -about the distance of the longest 
antenna elements. In actual practice, this 
is seldom done except in difficult signal 
areas. With a 2 -foot to 3 -foot spacing. you 
can fit three antennas on a single 10 -ft. 
mast. 

Coaxial cable is always used for MATV 
systems. -Therefore. MATV antennas have 
75 ohm outputs. Figure 13 shows how a 

FIG. 13 -DRIP LOOP prevents from 
running along cable and into connections 
during a rainstorm. 

drip loop is left at the antenna output ter- 
minal to prevent water from running along 
the cable and into the connections. The 
cable is then securely dressed along the 
antenna boom and fastened to the mast. 
The best way to get the coax cable indoors 
is through a weatherhead, as shown in 
Fig. 14. 

Grounding 
The National Electrical Code requires 

that all -1'V antennas and masts be 

grounded. Only two types of grounding 
electrodes are acceptable: 



COAXIAL CABLES 
FROM ANTENNAS 

WEATHERHEAD 

ROOF 
LINE 

FIG. 14- WEATHERHEAD should be used to 
run cables Indoors. 

1. A metal cold water pipe. (Hot 
water pipes don't provide suit- 
able ground.) 

2. A ground rod at least 3" In 
diameter, driven at least four 
feet Into the ground. 

Cold water pipes are often used to 
ground MATV antennas, but home an- 
tennas are usually grounded through 
ground rods. Twinlead can be grounded 
through a lightning arrestor. For coaxial 
cable, use a grounding block. In either 
case, use heavy gauge grounding wire, 
attaching it to the mast as well as the down - 
lead. 

Towers 
Towers get antennas up high with no 

possibility of roof damage. They are 
rugged and not at all difficult to install. 
When repairs or adjustments are required, 
towers are easy and safe to climb (with a 
climbing belt). Finally, towers look profes- 
sional for both home and MATV installa- 
tions. 

The two basic types of towers are free 
standing and bracketed. Free standing 
towers require a concrete base, but can 
be placed anywhere. Bracketed towers are 
simply staked into the ground, with sup- 
port coming from a bracket that is fastened 
to the house or building involved. Thus, 
bracketed towers must be right next to a 
building. 

Small towers can be assembled com- 
pletely on the ground and "walked up" by 
two men with a rope. Taller towers are 
usually installed one section at a time. 
Base pieces are fastened firmly in place 
and then the installer climbs the tower to 
add additional sections. 

This is a fairly easy one man job if you 
use a long rope with a hook on the end 
of it. Climb to the top of the tower, hook 
your leg firmly around it, fasten your 
safety belt and you are ready to pull up 
another section. Lower the hook to snag 
a section, pull it up, fit in place and secure 
it with nuts and bolts. 

In installing TV antennas, always strive 
for excellence. Remember, antennas and 
downleads are subjected to wind, rain, 
snow and sleet. A little extra care in instal- 
lation can mean years of extra service for 
the installation. For example, if you use a 
level to make sure the mast is absolutely 
perpendicular, it not only looks better, it 
lasts longer. Conversely, downlead that 
flaps in the wind quickly frays and breaks. 
There is little room for carelessness or 
sloppiness in antenna installation. R -E 

Our little «3 - incher" 
is bigger than 
anybody's! 

80 -302 
" DUAL TRACE/ 

DUAL CHANNEL 
TRIGGERED SCOPE 

Conquer tte test bench squeeze! Obtain lab - 
grade quad ty! Here's solid stile accuracy plus 
push -button convenience for trig. & auto. sweep 

& "free nn" momen-ary furction. 10MHz 
b'width 10mVp- p, /div to 510 p /7iv Vert. Sen- 

LEADER 

Witt accessories 

siivity, 9 steps. Sep. or simult. sweep display, 
cf t & 2 - alt, chopped, algebra added and X -Y 

vector. Sweep range from 1µs /div (0.2µs 
w,SX mag) to 0.2s /div, 17 steps. Polarity in- 

version on ch 2. 43/4 "H, 10 lbs. 

"Put us to the test" 
INSTRUMENTS CORP 17'. Dupont St Plainview, Li., N.Y. 11803 (516) 822 9300 

Circle 82 on reader service card 

J OQ 

sp t\\6 

0 \ %C`2b Transistors. \\ Modules. \` Speakers, 
Stereo, 

Cells and v Photo Cells and r thousands of 
other 

Electronic ie 
Parts. Send for 

FREE 
Catalno 

LOOKING FOR INNOVATION? 
LOOK TO PAIA KITS. 

Some recent examples .... 
The GNOME, The only Electronic Music 
Micro -Synthesizer available in a hand held, 
battery powered package. 
$48.95 shipping wt. 4 lbs. 
The PYGMY, battery powered practice/ 
headphone /stage amp. 8 watts peak power 
driving superefficient 5" accoustic suspen- 
sion speaker. 
$39.95 shipping wt. 6 lbs. 
NEW 24 HOUR DEMO -LINE for a one - 
minute recorded demo of PAIA Synthesiz- 
ers (405) 843 -7369. Catalog requests or 
charge orders also acceptable. 

FREE CATALOG 
PAIA Electronics, Dept. R 1020 W. Wilshire 
Blvd., Oklahoma City, OK 73116 

Circle 21 on reader service card 

. ELECTRONIC DISTRIBUTORS INC. 
Dept. TA -2, 4900 Elston . Chicago, Ill. 60630 . RUSH CATALOG . Name 

. Address 

City State Zip Cotle 

Circle 22 on reader service card 



Anybody 
who's into 
electronics 
certainly should be getting 
the everyday convenience and 
family security of automatic garage 
door operation ...especially 
now, with Perma Power's 
great Electro Lift 
opener... 
made to fit 
in the trunk 
of your car, 
designed for 
easy handling 
and simple 
do- it- yourself 
installation. 
Available now at a 
surprisingly low price from 
your distributor. 

P.S. Show off your opener to 
your friends and neighbors. You'll 
probably be able to pay for yours 
with what you make installing 
openers for them. 

PErma PowEr 
Chamberlain Manufacturing Corporation 
Perma Power Division 
845 Larch Avenue, Elmhurst, Illinois 60126 
Telephone (312) 279 -3600 

Circle 23 on reader service card 

SCREEN -READ BOARD 
(continued from page 36) 

How it works 
Figure 1 shows the schematic dia- 

gram. The "compare" and "load 
strobe" signals from the main board 
tell the screen read board when the 
memory has been indexed to the cur- 
rent cursor location and when the data 
is actually ready for reading. These 
signals are gated with the "ready to 
load" signal from ICI pin 8 forcing 
IC6 -c pin 12 low and transistor Q1's 
collector high. This loads each of the 
holding registers, ICI -a, IC2, IC4 and 
IC5 -b, with the memory data located 
in the cursor position. The "data 
ready" line goes high and the "ready 
to load" line, ICI pin 8, goes low sig- 
naling that valid data is contained in 
the holding registers and inhibiting 
106 -c from clocking in new data. The 
cursor is also advanced one forward 
position or carriage return /line feed 
if in column 32, since the "data ready" 
line drives a transistor on the cursor 
board which is wire OR'ed to the cur- 
sor counter "forward" input on the 

DATA 
IN 

TO 
MEMORY 

DATA 
OUT 

J7 

Al o 1 

A20 
A30 
A4 0 
A5 0 
A6 O 

A7 o 
A8 0 
AS 0 

CE o 
5o 

GND o 
AO O 

BIT 6 o I 

R/W o 

main board. It is for this reason that 
the screen read board must always be 
used in conjunction with a cursor con- 
trol board. 

When the device connected to the 
read board accepts data it must put a 
low on the "data accepted" line, J6 -8. 
This in turn dumps the holding reg- 
isters and resets the "data ready" line. 
A variable delay has been built into the 
read board which allows for a prema- 
ture "data accepted" acknowledge- 
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TOP READ 
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FIG. 5 -JACK INTERCONNECTION diagram of TV Typewriter II. 



ment since some devices connected to 
the read board generate the acknowl- 
edge signal and yet require that the 
holding registers not be dumped im- 
mediately. The delay time can be in- 
creased by making capacitor Cl lar- 
ger, however, for maximum output 
speed the capacitor should be made as 

small as possible with a minimum 
capacitance of 100 pF. New data is 

then loaded into the holding registers 
and the "data ready" line goes high, 
completing one cycle of the operation 
which continues until a stop command 
is received from the screen read ON/ 
OFF switch, or if the auto stop jumper 
is installed, a !. This clocks the Q out- 
put of IC5 -a low and stops the screen 
read function. The controlled start in- 
put, J6 -9, must be pulsed low either 
with a manually operated switch, com- 
puter controlled cursor or a combina- 
tion since the input may he wire OR'ed 
to initally start the read sequence or 
restart it after a stop. Note however 
that the screen read ON /OFF switch 
must be in the ON position. 

DIAGRAM SHOWS how both foil patterns 
overlap to form a double -sided board. 

Assembly 
The hoard assembly is easy since 

there aren't many parts, but be sure 
to orient the transistor, diode and inte- 
grated circuits correctly. The foil pat- 
tern for both sides of the double -sided 
board is shown in Figs. 2 & 3. Figure 4 
shows the component layout. When 
plugging the assembled screen read 
hoard onto the main hoard, he sure 
not to plug in the board backwards. 
Since all of the pins were used there 
was not room for an indexing key, so 
he sure to orient the board the same as 

the memory and cursor boards. Also 
be sure that the main board of the ter- 
minal is working properly before plug- 
ging in the screen read board onto it. 
The jack interconnection diagram of 
the TV Typewriter If is shown in Fig. 
5. 

You can use the jack interconnection 
diagram of the TV Typewriter II to de- 
termine how the screen -read board con- 
nects to the rest of the circuitry. R -E 

Great leap ahead for pay TV 
due with satellite programming 

More than 800,000 persons will be 
served with Home Box Office pay cable 
television programs by one company 
alone this Fall. Teleprompter, largest 
cable TV operator in the country, plans 
to build 24 earth stations across the 
country to receive programs via satellite 
and retransmit them to its subscribers. 
The new service will be available to 82 
of Teleprompter's 140 cable system by 
the end of 1976. 

Home Box Office has contracted with 
RCA Global Service for satellite facilities 
and will begin distributing programs by 
satellite late this year. At present, it 

provides about 70 hours of programming 
a week over cable and microwave nets. 

Manhattan Cable Television, which 
has a franchise for the lower half of Man- 
hattan, NY, now offers Home Box Office 
programs to more than 17,000 sub- 
scribers. They pay $9 per month for the 
special paid program service in addition 
to $9 per month for the regular cable 
hookup. Teleprompter, covering the up- 
per half of Manhattan, is offering Home 
Box Office programs to its 55,000 sub- 
scribers, beginning late summer or early 
Fall. It also expects to be able to offer 
the pay programs by microwave trans- 
mission to seven other Teleprompter 
cable systems in New Jersey, New York 
and Connecticut. 

What does it take 
to build the 

world's smallest 
scientific calculator? 

About three hours. And $29.95 
Now you can put together 

the world's thinnest, lightest 
scientific calculator from eight 
groups of components, using 
only a soldering iron and a 

pair of cutters. 
(Complete instructions are 

included, of course. And our 
Service Department will help 
you with any questions that 
come up.) 

For an incredible $29.95, 
look what the Sinclair 
Scientific can do: 

sin and arcsin 
cos and arccos 

tan and arctan 
automatic squaring 
automatic doubling 
log and antilog (base 10) 

giving quick access to 
x' (including square 
and other roots) 

four basic arithmetic 
functions 

plus scientific notation 
(10 -99 to 10 +99). 

r 
Tu: POLYTRONIX 

14 E. 28th St., Suite 324 
New York, N.Y. 10016 

Ir.d 
.,to 
. 

Scientific 

57.2958' 
230259 
271828 
314159 

J 

Designing the Sinclair 
Scientific was no small feat of 
engineering. But you don't 
have to be an engineer to 
assemble it with our kit. 
Correctly assembled kits and 
parts guaranteed for 1 year by 
Sinclair. 

How to get your 
Sinclair Scientific. 

Please send me Sinclair Scientific Calculator Kits at 329.95 each. Add 
$3.50 per unit shipping and insurance. Shipped complete with batteries, case. 
and comprehensive instructions. Enclosed is my check for s For 
immediate shipment please forward Cashiers Check or Money Order. Please 
allow 2 weeks for shipment if personal check is enclosed. New York residents 
add sales tax. 

NAMF 

ADDRESS 

CITY STATE TIP 
Correctly Assembled Kits und Parts Guaranteed for Ye Year by Manufacturer 

omumm 

Kit Components 
Coil 
1.S1 chip 
Interface chips 
Printed circuit 

board 
Keyboard panel 
Electronic corn. 

ponents pack 
Batteries, battery 

assembly and 
on /o8 switch 

Specifications 
1 Functions 

4 arithmetic 
2 logarithmic 
6 trigonometric 

Keyboard: 
18 key format 
with 4 "triple 
action" 
fudction keys 

Dbplay: 
s digit mantissa 

dig t exponent 
(both signable) 

Case mouldings, 
with buttons, 
windows and 
light-up display 
in position 

Soft carrying 
wallet 

Comprehensive 
instructions 

Assembly time is 
about 3 hours. 

Exponent: 
200-decade 
ran e, from 
lo_aato IO'" 

Logic: 
Reverse Polish, 
with post -fixed 
Oper ,Ors 

Power Source: 
Battery 
operated with 
4 AAA batteries 

She: 4 ri " high; 
2" wide; 
11,j0" thick 

Weight: 3'S, oz. s-lair 
SCIENTIFIC 
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new products 

More information on new products is available from the 

manufacturers of items identified by a Reader Service num- 

ber. Use the Reader Service Card inside the back cover. 

SOLID -STATE REGULATOR. Chek -A -Color 
High Voltage Regulator, model CK2000 will 
adapt most existing test equipment for safe 
servicing of color TV receivers rated to 35,000 
volts. Unit connects quickly and easily with- 
out modification to most test jigs currently in 
use. A 15 -watt varistor and all solid -state 
15 -watt thick -film divider network comprises 
of specially designed circuit that provides 
regulated 22 kV to the picture tube from a re- 

ceiver anode voltage range of 22 to 35 kV. 
Three programmers supplied with the CK2000 
match receiver voltages in ranges from 19 to 
26 kV; 25 to 31 kV and 27 to 35 kV. Regulator 
protects against test jig picture tube X- radia- 
tion exceeding Federal standards, providing 
installation instructions are observed. Power 
dissipation reserve protects jig and receiver 
from excess voltage. The regulator is also de- 
signed to prevent arcing of jig picture tube 
and to eliminate possible tube damage. -GTE 
Sylvania Inc., One Stamford Forum, Stamford, 
CT 06904. 

Circle 31 on reader service card 

PORTABLE 41/2" MULTIMETER, model 4440, 
includes a crystal -controlled frequency -coun- 
ter option. Handy for communications, field 
service and laboratory applications. By over- 
flowing the most significant digit, the counter 
can be used as a digit counter in CB applica- 
tions. Unit has 5 ranges for DC volts, AC volts, 
DC current, AC current and frequency with 6 

ranges for resistance measurements. Oper- 

batteries. Options include rechargeable bat- 
teries, recharger, carrying case, 20 -amp cur- 
rent shunt, 36 -kV high -voltage probe, external 
shielded input cable set. Basic multimeter is 
$299.00 -VALHALLA SCIENTIFIC, INC., 7707 
Convoy Ct., San Diego, CA 92111. 

Circle 32 on reader service card 

IC TEST CLIP, for 24 pin dual -in -line pack- 
ages, Dip Clip model 4124 reduces the possi- 
bility of accidental shorting while testing live 
circuits. Numerous hand probes can be con- 
nected quickly for hands -free testing. Fea- 
tures include: nickel -silver contacts, spring- 

loaded wiping action of contact pins for good 
electrical connection, friction -grip contacts, 
positive positioning to prevent accidental 
shorting of adjacent leads. -ITT Pomona 
Electronics, 1500 E. Ninth St., Pomona, CA 
91766. 

Circle 33 on reader service card 

SPEAKER SYSTEMS, Contrary group. Con - 
trara R, illustrated, is a rectangular system 
that serves as either a bookshelf or floor 
model. It features an 8 -inch bass reproducer 
with butyl rubber surround for improved 
linearity and transient response, coupled with 
a 2.5 cm (1 -inch) domed high- frequency re- 

producer. Frequency response: 50- 24,000 

ates for 150 hours from disposable alkaline Hz, with a crossover at 1750 Hz in 12- dB -per- 

octave segments. Power handling capacity is 
50 watts at 8 ohms. Oiled walnut cabinet, tex- 
tured black fabric grille. $125.00. Contrera S 
is a square shaped enclosure that doubles as 
either bookshelf or floor model. It also has an 
8 -inch bass and 1 -inch domed high- frequency 
reproducers. Same specifications and price 
as the model R. Major difference is the en- 
closure dimensions. The Contrera P is a floor 
standing pedestal enclosure priced at 
$225.00. Has dual 8 -inch bass reproducers 
and a 1 -inch domed high- frequency repro- 
ducer. Frequency response from 38- 24,000 
Hz, crossover at 1750 in 12 dB -per- octave 
segments. Power handling capacity 75 watts 
continuous at 8 ohms.- Jennings Research, 
Inc., 64 North Fair Oaks Avenue, Pasadena, 
CA 91103. 

Circle 34 on reader service card 

MONITORING HEADPHONES, model HP -100, 
delivers an unusually flat, wide frequency -re- 
sponse with very low distortion and at sound 
pressure levels usually unattainable with con- 
ventional designs. A special ear -seal effec- 
tively screens out extraneous sounds, provid- 
ing almost complete isolation, at no sacrifice 

in comfort. Frequency response: 20- 20,000 
Hz, Impedance: 8 ohms =20% (1 kHz), Out- 
put sound pressure level: 90 dB =3 dB /mW 
at 1 kHz (Re: 0 dB = 0.0002 µBar), Maximum 
Input Power: 500 mW, channel ba'ance of out- 
put SPL to be less than 3 dB at 1 kHz, Cable: 
8 -ft. long, Earcap: foam padded and covered 
with soft vinyl, Weight: 14.3 oz., Price: $50.00. 
-Nakamichi Research, Inc., 220 Westbury 
Avenue, Carle Place, NY 11514. 

Circle 35 on reader service card 

TUNER CLEANER, Tuner 600 is packaged in 
6 oz. areosol cans fitted with a flexible spray 
tube to facilitate cleaning of sensitive tuner 
contacts and channel switches without 
changing the capacitance and frequency re- 

sponse. Manufacturer claims Tuner 600 is 

99.8% chemically pure, non -flammable and 
non -conductive. It is said to immediately 
eliminate contact disturbances, penetrates 
deep to dissolve and clean away contami- 
nants. An instant drying, no- residue tuner 
cleaner perfectly harmless to all components. 
Companion products include Kontakt -Chemie 
60, the oxide dissolving treatment for electri- 
cal contact disturbances. Kontakt 61, the anti- 
corrosion lubricant for contact surfaces and 
Kontakt WL for the cleaning and degreasing 



 

of soiled electrical contacts. Other products 
in the complete line of 16 sprays for electrical 
and electronic production and maintenance 

include Video -Spray 90, the magnetic head 
cleaner, and Anti -Statik Spray 100, the static 
eliminator. -Regmo Data Corporation, 6992 
Oxford St., Minneapolis, MN 55426. 

Circle 36 on reader service card 

CASSETTE DECK, model A -170, has a DC 
servo -controlled motor that provides smooth, 
accurate tape flow. Any transport mode can 
be engaged without pushing the stop but- 

ton first. Separate bias and equalization 
switches permit the user to maintain compati- 
bility between the unit's record electronics 

KICK 

and the latest state -of -the art tape formula- 
tions. It uses IC Dolby noise reduction system 
in conjunction with the tape switches. Other 
features include dual wide -scale VU -type 
level averaging meters, front panel mic and 
headphone jacks, variable slide controls for 
input /output level adjustments and a three - 
digit resettable tape counter. $220.50 -TEAC 
Corporation of America, 7733 Telegraph Rd., 
Montebello, CA 90640. 

Circle 37 on reader service card 

DIGITAL DIALER SYSTEM, model 662, con- 
sists of a digital -dialer receiver and digital - 
dialer printer. This system is capable of moni- 
toring up to 999 locations using standard 
telephone lines. Each location being moni- 

tored has a model 662 digital -dialer installed. 
When an alarm occurs, this unit senses the 
dial tone and dials immediately. If dial tone 
is not present, the 662 will hang up and pick 
up the line again in an attempt to dial out. 
Once it has completed dialing, the 662 waits 
for an acknowledgment from the receiver be- con solar cells power its motor to turn the 
fore beginning to transmit its message. The propeller. The unit actually produces 1.5 

660 receiver picks up the line as soon as it 
senses an in- coming call. It then transmits an 
acknowledgment signal which permits the 
662 to begin leaving its message. At the same 
time, the 661 printer stamps out the account 
number, date, time and type of alarm condi- 
tion being transmitted. When the 660 receives 
two consecutive sets of identical messages, it 
sends out another acknowledgement signal 
terminating the alarm sequence. The receiver 
is now ready for other alarm signals. A test 
message can be sent at any time by simply 
pressing a button. This permits users to check 
their transmitters at any time. -Alarm Device 
Manufacturing Co., Syosset, NY 11791. 

Circle 38 on reader service card 

SOLAR ENERGY CUBE. When placed in the 
sun, this clear plastic 4" cube gives you a 
fast demonstration of how sunlight converts 
to kinetic energy. Three highly efficient sili- 

I 

UT THOSE "TOUGH DOG" TIME 
CONSUMING AM -FM STEREOS 

BEFORE THEY EAT UP ALL YOUR PROFITS. 

-''.1 
SG165 AM'fM"ST6NE0ANAlrTER gEN- FIN ouY 0":.M . 

NOW 
Backed By Sencore's 
100% Made Right 
Life Time Guarantee 

SG165 
ONLY $595 

WITH THE ONLY COMPLETE AM -FM STEREO 
ANALYZER ON THE MARKET TODAY... WITH ALL 
SIGNALS AT BETTER THAN FCC SPECS 

ALL 12 SIGNALS THAT YOU NEED TO WALK THE 
TROUBLE OUT OF ANY AM, AM -FM, AUTO RADIO, OR 
THE BIGGEST HI FI IN THE BUSINESS. 

TAKES THE FEAR OUT OF STEREO SERVICING BY 
ISOLATING PROBLEMS IN MINUTES WITH: 

COMPLETE AM -FM 
RF SIGNALS -00 

ALL IF SIGNALS 
INCLUDING SWEEP 
AND MARKERS 

i 
ALL MULTIPLEX 
STEREO SIGNALS 1 COMPLETE AUDIO 

AMP SIGNALS 

MONITORED BY DUMMY LOADS AND 2 D'ARSONVAL METERS 
FOR POWER OUTPUT AND TRUE SEPARATION TESTS. 

SEE YOUR SENCORE FLPD DISTRIBUTOR FOR A 10 DAY FREE TRIAL. 

SC N C O 1=1 SIOUX FAILS, 
35200 

D57 07 
Circle 24 on reader service card 
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Need high temperatures in tiny places? 
The amazing Little Torch is so tiny 
it can throw a flame of 6300 °F. 
through the eye of a needle. It sol- 
ders, brazes, welds and heats with 
exacting precision in the smallest 
places; uses oxygen and acetylene, 

hydrogen, propane, natural gas or 
Mapp. It's available with five tips 
ranging in size from one large 
enough to weld 16 ga. steel to one 
small enough to weld .002" copper 
wire. For free brochure write to: 

Instrument 

Dept. SS -9, 2600 Niagara Lane No., Minneapolis, Minnesota 55441 
Circle 25 on reader service card 

BEST TEST EQUIPMENT & SERVICE BOOKS! 

Tower's International Transistor Selector. 54.95 
Practical CB Radio Tblshtg. & Repair. 210 p. 55.95 
Color TV Case Histories Illustrated. 238 p. 55.95 
2nd Class FCC Encyclopedia. 602 p. 445 il. 57.95 
TV Troubleshooter's Handbook -3rd Ed. 448 p. 54.95 
Complete Auto Electric Handbook. 210 p. 55.95 
The Home Appliance Clinic. 196 p. 61 il. $4.95 
Effective Tblshtg. With EVM /Scope. 238 p. 55.95 
RF & Digital Test Equipment You Can Build. 55.95 
Electronic Test Egpmt. /How To Use. 204 p. $4.95 
Color TV Trouble Fact Book -2nd Ed. 348 p. 54.93 
Servicing Cassette /Cartridge Tape Players. S6.95 
Small Appliance Repair Guide /Vol. 2. 210 p. 54.95 
Electronic Measurements Simplified. 240 p. $4.95 
CET License Handbook. 276 p. 289 il. 55.95 
10Minute Test Techniques For PC Srvcg. 54.95 
Auto Stereo Servire & Installation. 252 p. 55.95 
Logical Color TV T'shocting. 240 p. 151 il. 55.95 
Pict. Gd. to CB Radio Installation /Repair. 55.95 
TV Bench Servicing Techniques. 228 p. 177 il. 34.95 
Hcw To Trblsht. /Repair Elect. Test Equip. $6.95 
Understanding /Using VOM 6. EV M. 192 p. $4.95 
Pratt. Test Instruments You Can Build. 204 p. 54.95 
Understanding /Using Oscilloscope. 272 p. $4.95 
FM Stereo /Quad Receiver Srvcg. Manual. $4.95 
Simplified TV Trouble Diagnosis. 320 p. 55.93 
Basic Electronic Test Procedures. 416 p. $6.95 
How to Interpret TV Waveforms. 256 p. $4.95 
KwikFix TV Service Manual. 384 p. $5.95 
Installing /Servicing Elect. Protective Sys. 54.95 
Using Electronic Testers for Auto Tune -Up. 54.95 
All -in One TV Alignment Handbook. 304 p. 35.1v 
199 El, et. Test /Alignment Techniques. 224 p. 54.95 
Industrial Electronics /Principles /Practice. 58.95 
Citizens Band Radio Service Manual. 228 p. $5.95 
Modern Radio Repair Techniques. 2110 p. 54.95 
How to Use Color TV Test Instruments. 256 p. $4.93 
Computer Technician's Hdbk. 480 p. 58.95 
Vectorscopes- Oscilloscopes /SweepMarker Gen. 54.95 
Electronic Test & Measurement Handbook. $4.95 
The Oscilloscope -3rd Ed. 264 p. 169 il. $5.11 
Advanced Techniques for Tblshtg With Scope. 54.115 
How to Use Test Instruments in Elect. Srvcg. $4.95 
99 Ways to Use Your Oscilloscope. 192 p. 54.95 
Working With thr Oscilloscope. 104 p. 183 il. $4.95 
How to Use Your VOM VTVM & Oscilloscope. 53.93 
Pinpoint Transistor Troubles in 12 Minutes. $6.95 
Pinpoint TV Troubles in IO Minutes. 372 p. 55.95 
How to Test Almost Everything Electronic. $2.95 
Test Instruments for Electronics. 1112 p. 54.95 
Electric Motor Test & Repair. 160 p. $6.95 
Transistors /How to Test /How to Build. 96 p. 52.93 
Tblshtg. SalidState Amplifies. 256 p. 95 il. 54.95 

SEND NO MONEY! \Cr'll un,.Ire 5011 011 10 -DAY 
FREE TRIAL. ,'lip emir, ad i0..rder. 11111', guar.in : , I hi h11i,l mil. , II ..i.:unl n' Irani. 

TAB BOOKS BLUE RIDGE SUMMIT. PA. 17214 

L.Ìrc'le LO ón ender Serice cYlra _ 

catalog 
1 

over 2000 
unique tools, 
handy kits, 
precision 

instruments, 
technical 
supplies. 

Our 23rd year of service to the World's 
finest craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

National/N. 7goeW.11trn..A...Dep,.GSA 
[nOI.arN/, CAIAroIO, NINO Camera V rs- (x3)71+-if 

Circle 27 on reader service card 

VDC, 825 mA of current to run the motor. 
Nothing to wear out, it's an easy way to carry 
a solar demonstration anywhere. All you need 
is the cube and the sun. $19.95.- Edmund 
Scientific Co., 380 Edscorp Bldg., Barrington, 
NJ 08007. 

Circle 39 on reader service card 

RECHARGEABLE BATTERIES, nickel -cad- 
mium D, C, AA and heavy -duty D for con- 
sumer and industrial applications. Available 
individually or in pairs in blister packages. 
Four charging devices are also available. 

One model is designed for D, C, and AA bat- 
teries and is priced at $10.99. There is also 
a 48- battery charging unit -one model for D 
and one for C size batteries -$175.00 each. 
Mallory Distributor Products Company, 4760 
Kentucky Avenue, Indianapolis, IN 46241. 

Circle 40 on reader service card 

DISTORTION METER, model LDM -170, for 
audio circuits also measures signal -to -noise 
ratio and signal levels in all audio frequency 
circuits. Offers a balancing circuit to sup- 
press the fundamen al frequency in the 
20Hz -20kHz range while distortion products 
are fed to a stable, high -gain amplifier for 
meter readout. Distortion can be measured 

as low as 0.1% while signal -to -noise ratio 
can be determined from 70 dB. Signal levels 
can be read from 100 AV to 300 V. The 
amplifier is effective to 200 kHz and measure- 
ments are possible up to and including the 
10th harmonic of 20 kHz. The unit also has 
a high -pass filter with a cutoff at 500 Hz; 
+ 6dB -per- octave attenuation. There are out- 
put terminals for scope connections to ob- 
serve waveforms or for use as a pre -amplifier 
in low -level circuitry. The unit is $549.95, 
measures 61h "H x 121/2"W x 12 "D and weighs 
13 lbs.- Leader Instruments Corp., 151 Du- 
pont Street, Plainview, NY 11803. 

Circle 41 on reader service card 

PRECISION GRIDS. A new line of clear, poly- 
ester scales designed for critical measuring, 
dimensioning and checking of artwork, nega- 
tives and drawings, such as those required 
in the printed circuit industry. These new 
scales have an overall accuracy of ±.002" 
and ± .0005" between adjacent lines at 70 °F, 
50% relative humidity. Regular line width is 

.001" and all accent lines are .002" thick. 
There are three decimal accuscales avail- 

able; 1X, 2X and 4X standard. The 1X stan- 
dard comes in two lengths, 18" and 36 ". Both 



ALTAIR 8800 USERS ! 

DID YOU KNOW ... 
that our 4K memory board can 

remember things after you pull the 
plug! that our I/O module will interface 
two TV typewriters. with keyboards, a 
teletype and modem, all at the same 
time! that all of our modules are 100% 
compatible with the 8800 computer! 

that our Software is FREE! or close to it 
that we deliver on time!! 

INPUT /OUTPUT 
This one card will meet all common I/O 
requirements. Interface your Altair with 
the TV Typewriter anti at the same time 
a teletype or modem, plus other devices. 
Two parallel input and output ports 

One serial 1/0 for any teletype and /or 
E1:\ RS -232C device, uses a UART Two special ports for any imaginable 
control needs 

Serial data rate from 35 to 9600 baud 
Full I /0 handshaking provided 

ORDER KIT No. 3P +S $125. 
MEMORIES 

Our high speed, low power static read 
write memory (RAM) allows the 8800 to 
run at top speed. All our memory IC's 
are 100'7, tested to Military STD -883! 
Each card accepts up to 40911 8 bit words. 

ORDER KIT No. OKRA 
4K R A -4, w 140911 8 -bit words ... $215. 
tKRA -2, w/2048 8 -bit words ... $135. 

Our PROM card accepts up to eight 
1702A or 5203 erasable programmable 
read only memories. All necessary 8801) 
interface logic is provided but NO 
PROM's. 

ORDER KIT No. 2KRO .... S 50. 
Write for assembled unit pricing. Send 
for our FREE flyer or order now from: 
PROCESSOR TECHNOLOGY CO. 
2465R Fourth St., Berkeley, Calif. 94710 

(415) 549 -0857 
Terms: All items postpaid if full pay- 
ment comes with order. Calif. residents 
add sales tax. COD orders must include 
25% deposit. Discounts: 5% orders over 
$375; l0°ß orders over S000. 

Circle 28 on reader service card 

The brain boggles at what old 
Johann could have done with 
his own console, preamp, 
8 -in -2 out mixer, octave equal- 
izer, electrostatic speakers, or 
24 inch woofer. 
Come boggle with us. 

03458 R 

Craig Stark of STEREO REVIEW says: 
"Top quality. only U.S. publication devoted 
to the serious audiophile constructor." 

Name 
Street 
City State 

Zip 
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2X and 4X Accuscales are available in 36" 
length only. Prices range from $17.50 to 
$24.50, depending on accuracy and length. 

Technical Bulletin No. 1018. For your free 
copy write -Bishop Graphics, Inc., 20450 
Plummer Street, Chatsworth, CA 91311. 

Circle 42 on reader service card 

SCANNING MONITOR, hand -held Bearcat. 
Compact receiver measures 61 x 11/2 x 23/4 

in. and is available in two models: a two -band 
version that covers both low and high VHF 
bands; and a single -band model, covering 
UHF frequencies. Both hand -held units have 
four -channel operation and LED channel indi- 
cators plus individual channel switches. Also 
included is an AUTO /MANUAL selector 

switch plus volume and squelch controls. 
Both units come with a telescoping antenna 
and a provision for an optional rubberized 
antenna is also provided. Units weigh only 11 

ounces powered by 4 AA batteries and have 
the following characteristics: VHF sensitivity 
.6 µV, UHF 1.2 AV, audio output is 250 mW. 
IF crystal frequency is 10.8 mHz. Scan rate is 
8 channels per second. $129.95. Crystals are 
not included. The Electra Company, 300 
South on East County Line Rd., Cumberland, 
IN 46229. R -E 
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Thanks to you 
Its working 

The UnI.d way 
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Á'ceess res 

no 

DUAL IN-UNE IC'S 
Made in U.S. These IC's are 

guaranteed against d'reID. 
With dleorem. Shpg. 

Type 7400 Oued 2-Input 

Poe. NAND Clete. i95 

speed. drod 
Tuts 

69c We 29C Type 
7402 Owed 

Reg 

Poe. NOR Gets Low-noise 
Propat,on delay 12 nS 

Tye 7404 Neu Type Inverter 
Low noose low power d c 
sipanon gate 29C 

Type 7410 
TR -133. Reg 

Poi. NAND Oats Low lo- ut 

put impedance diode - 

clamped inputs 
TR -434. Reg 69c Sete 29C 

Rechargabls 
iattsry 

With Charger 
6 VDC alkaline 

411 
rated @ 5 amp hr 

Max 
current 1 25 

p Eveready 
Reg. 565.41ós 
9.98 11A -307. Selo 4.99 

. 

Type 7447 BCD to 7.89. 
mint 
common anode anode displays 

2 99 Sale 59c 

Type 37473 Du.1 J .K Mas- 

t., slam nip-Flog at 39e 
TR -436. Reg 
Type 7414 Duel D Type 
Edge Triggered FlipFlop 
TR-436. Reg 69c Sale 39c 
Type 7475 9Bit Latch 

emp stores binary coded 
info 

Tyi9Ó q Sale 79c 

pe 4 Dec d 

decimal counter r with sy r^ ; 
metrical divide 

89 SaN 79C 
TR -439. Reg 

99* 

MG 1 Lile 
Assistor 

Kit 
Over 400 pieces of 
'y ,. 1 watt sizes 
All color coded 
2', lbs 
58 -239. 99c 

u 

500 -ft. 
NookUp 

Wino 
For almost any 
type of printed cir- 

Ray, cuit or wiring pro. 
2 N Iect 2 lbs 

ww.579. sole 1.69 

PNP ,? Transistors 
Il. Big 10 pc kd For 

1. rte- 
gn 

la io 
a6 

n1 - 

39* 
Germanium types 
Untested '. lb 
TR -445. Sale 394 

Reg. 994 TR -444. N PN. 39c 

} _34VDC 
t. 4( Motors 
7 K OIS Smog trio 

LOW Aa 
MO -333. Saat S5c 
Kit 14. Med. 1 ID 

59C 
MO- 334 sate 79c 
KR/ 4 Antd. 2lbs 
MO-335. Sate 904 

12 -Digit IC 
Calculator Chip 

40 -pie GIP single 
CAL -Tech CT- 
5o01 7 seg de- 
coded display out- 
put overflow lock - Rg. out Specs Intl 

5.95 x-8.330. Sate 1.59 

69* 

9I 

Throe 
60 -Min. 

Cassettes 
Pkg 3 quality 
cassette record- 
ing tapes 60 -Min 
each lb 
TA -979. Sale 99c Reg. 1.49 

Blank Tapa 
Famous manulac 
tuner s high goal- 
ay low priced 
tapes lb 

89e 
TA -951. 
1A-814 69c 
TA-4155 

Reg. 1.19 90 -161n. 99c 

SO -Pc. 1 Amp 
Diodo Kit 

Poiarety ,s un 
marked bui easily 
identified with 
ohm meter 200 
Ply rated N ID 

REG. 1.69 1290S1. solo 994 

Silicon 
Rectifiers 

1 Amp Epoxy Type 
pep. 5. 1 oc. 

Reg Sate 
D1 -028 50 PIO IN4001 89c 39c 
D1-029 100 PIV 1614002 99c 39c 
D1-030 200 PIV 154003 t 19 39c 
01.031 400 PIV 154004 1 39 39c 

LSr Switching 
Diodes 

59c 
Pkg 10 154148 
for low current api 
phcahons 10 mA- 
75 Plv '. lb 

Reg 1.29 0M-302 Sale Sec 

- LED'S 2V 
10 mA 

Gallium pnos- 
Cphide Large red 
high quality LEO 
WI 'y lb Pkg 5 

Rag. 1.19 PL -233. gel. S9c 

Next 
7 Issues 

FREE! 

14g1I 
Send 
today 

sat 
4 Assort - 

meat 

9 
Hobby Pak of 

Casst values I case 
types Pkg 01 25 
Untested WI t il- 

Rag. 2.55 TR -446. Sal. 99c 

ORDER TODAY! Send to 
Olson Electronics. 260 S. 

Forge Sf.. Akron. Ohio 
44327. Allow for postage. 
C.O.D. 20% Deposit. Ohio 
Residents Add 4'-. Sales Tax. 

Olson. electronics Dept LB 

260 S Forge St . Akron. Ohio 44327 

NAME 

ADDRESS 

CITY 

APT 

STATE ZIP 
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CIE's Warranty says a lot to you! 
A lot about CIE's FCC License training 
programs...and a lot more about our school. 

Our FCC License Warranty means just what it says. If 
you enroll in any CIE career course that includes FCC 
License preparation and successfully complete your train- 
ing ... you'll pass the Government FCC exam. We warrant 
that you'll succeed. 

CIE can make this no- nonsense warranty because we're 
confident of our in -depth career training programs. You 
see, we have specialized exclusively in Electronics educa- 
tion -by -mail for more than 40 years. Just Electronics. 
And, the courses we offer today are the result of these 
years of teaching experience and proven methods of 
training. 

Our courses of study are written in easy -to- understand 
language, so you can progress at your own learning pace, 
at home, in your spare time. And, there are never any 
classrooms to attend. 

CIE courses challenge your thinking ... help you de- 
velop your understanding of important electronics theories 
and applications ... enable you to learn new skills and 
knowledge. Our courses are thorough. They have to be. 

You see, we're training you for a career in Electronics. 
And, if an FCC "ticket" is part of your goal, you'll have 
to pass a tough licensing exam administered by the Federal 
Communications Commission (an agency of the U.S. 
Government). And you'll be prepared. 

CIE is willing to warrant that you will pass! The reason 
is ... we have every reason to expect that you will do 
exactly that. Based on a series of continuing surveys, close 
to 9 out of 10 CIE grads pass their FCC exams! 

What's a license worth? 
An FCC License can be worth a lot if you're interested 
in any area of Electronics involving communications. In 
some fields, federal law requires that you must have one. 
And, even in careers where a license is not required, it is 
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CIE's 
FCC LICENSE \ 

WARRANTY OF SUCCESS 

CIE warrants that when you enroll in any CIE course which includes FCC 

License preparation, you will, upon successful completion of the course and 

the FCC License material, pass the Government FCC Examination for the 
License for which your course prepared you. If you do not pass the appro- 
priate FCC Examination, you will be entitled to a full refund of an amount 

equal to the cash price for CIE's "First Class FCC License Course," No. 3. 

This warranty will remain in effect from the date of your enrollment 
to 90 days after the expiration 0.., ,,,. of the completion time allowed 
for your course. .. -4. 
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Dr. O. O. Mien Pre,"re,r 

Government certification of certain electronics knowledge 
and skills. 

What about other CIE courses? 
In every CIE career course, you'll find the same time - 
tested instructional techniques that have made CIE's FCC 
License preparation programs so successful. 

Each Cl E career course is built on the principle that 
the best way for you to learn and retain what you've learned 
is to explain; then to check your understanding; then to 
reinforce your comprehension with practical applications. 
In some courses, you will perform experiments and tests 
with your CIE Experimental Electronics Laboratory using 
authentic electronic components and gear. And, if you 
select a course that includes Color TV technology, you 
will not only build and keep a 25' diagonal Color TV 
which features digital circuitry ... you'll also learn how 
to troubleshoot your TV. 

The CIE course you select (beginner, intermediate, or 
advanced college -level), will be a complete educational 
program, designed by experts to give you the best in Elec- 
tronics home -study education. 

Send for FREE school catalog 
Discover more about the career opportunities open to 
people with electronics training. Learn how CIE career 
courses can help you build new skills and knowledge and 
prepare you for a meaningful, rewarding career. Whether 
you are just starting out in Electronics or are a college - 
trained engineer in need of updating, (or anywhere in 
between), CIE has a course designed for you. And, more 
than half of CIE's career courses include FCC License 
preparation. 

Send today for our FREE school catalog and booklet 
on FCC License information. For your convenience, we 
will try to have a representative call to assist in course 
selection. Mail reply card or coupon to CIE ... or write: 
Cleveland Institute of Electronics, Inc., 1776 East 17th 
Street, Cleveland, Ohio 44114. Do it TODAY. 

G.I. Bill benefits 
All CIE career courses are approved for educational bene- 
fits under the G.I. Bill. If you are a Veteran or in service 
now, check box for G.I. Bill information. 

r 1 
C' E Cleveland Institute of Electronics, Inc. 

1779 East 17th Street. Cleveland. Ohio 44114 
Accredited Member National Home Study Council 

Yes, I want your FREE school catalog and career information 
package today. 
I am especially interested in: RE -58 

Electronics Technology Industrial Electronics 
FCC License Preparation Electronics Engineering 
Color TV Maintenance Other 
Mobile Communications 

Print Name 

Address Apt. 

City 

State Zip Age 

Check box for G.I. Bill information. Veteran On Active Duty 
L J 
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0.1 Hz. to 100 KHz. 

For only $39.95 
Our new FG -2 Function Generator kit 
gives you all five of the most useful 
waveforms for design and testing at one 
fourth the cost of previous similar in- 

struments. Thanks to improved IC's the 
FG -2 now features amplitude stability 
of + 1 db over any range, Sine wave 

distortion of less than 1% from 20 Hz. to 
20,000 Hz. and an output of 4.0 Volts 
peak -to -peak with adjustable offset. The 

offset selector lets you put the positive 
peak, negative peak, or the center of the 
waveform on DC ground. The DC coupled 
circuit keeps the waveforms in exactly 
the same position no matter what the 
level control setting. 

Gray impact plastic case 5% x 63/4 x 2%. 

115 Volts 60 cycle power supply included. 

FG -2 Function Generator Kit 
shipping weight 3.0 lbs 639.95 PPd 

GET OUR 

NEW 1975 
CATALOG 

listing this and other unique kits 

R E E', 

by simply circling our number 
on the reader service card. 

SOUTHWEST TECHNICAL 
PRODUCTS CORPORATION 

DEPT- PE 

219 W. Rhapsody 
San Antonio, Texas 78216 

Circle 62 on reader service card 
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SIGNAL -TO -NOISE 
(continued from page 52) 

of the turntable system's mechanical of 
1.4 cm /sec. The ARLL method has a 
recorded tone of 1 kHz for reference, 
and it is recorded at a velocity of 5.0 
cm /sec. Both DIN methods use 315 
Hz as the reference frequency, re- 
corded at a velocity of 2.71 cm /sec. 
Because of the playback equalization 
curves used in phono preamplifiers (the 
familiar RIAA characteristics which 
boost bass response by prescribed 
amounts), the choice of frequencies 
will determine different reference levels 
even if the recorded velocities were 
identical. Figure 7 takes this into ac- 
count and shows that readings made 
using the NAB method will be 4 dB 
poorer than those made using the DIN 
or ARLL methods, even if the weight- 
ing curves were the same for all meth- 
ods -which they are not! 

Interpreting rumble specs 
It is clear from all this that there is 

no direct way to correlate rumble read- 
ings made using one technique with 
those using another method. We would 
have to know more than a single "dB 
number" to really make comparisons 
from method to method. What we can 
say, generally, is that if the rumble 
content consists primarily of very low, 
sub -sonic frequencies, these will be em- 
phasized by NAB and DIN "A" read- 
ings and will tend to be ignored by 
ARLL and DIN "B" readings in vary- 
ing degrees. Designers of turntables 
generally resort to more sophisticated 
measurement techniques when trying to 
reduce rumble of their products. Gen- 
erally, spectrum analyzers are used and 
frequency sweeps of filters are em- 
ployed so that specific offending rumble 

frequencies can be charted, analyzed 
and dealt with. A single meter reading 
of rumble, in dB, cannot pin -point the 
offending frequencies in this way and 
you are better off analyzing rumble con- 
tent "by ear" than by trying to evaluate 
the manufacturer's "rated" rumble fig- 
ure in very meaningful terms. 

Table I will give you some idea of 
how different commonly encountered 
"rumble frequencies" would show up 
using any one of the four described 
"rumble measurement" single- meter- 
reading standards discussed so far. It 
takes into account the weighting curves 
used in the four methods as well as the 
different reference recording levels 
used in each of the measurement tech- 
niques. As an example, if your turn- 
table had an inordinately high amount 
of 30 Hz rumble (a common frequency 
of rumble in systems using 1800 RPM 
motors, since 1800 divided by 60 sec- 
onds equals 30), the unweighted DIN 
rumble figure would be 4 -dB better 
than the NAB rumble figure -simply 
because of the different reference levels 
used to establish "0 dB" output. Using 
the ARLL or DIN "B" methods, how- 
ever, the weighting curves used in these 
methods would tend to "ignore" the 
30 Hz contribution by amounts indi- 
cated in the table (28 dB and 36 dB 
down respectively) and, using a single 
VTVM, the rumble figure would then 
be based on other rumble frequencies 
which occur in regions where the 
"weighting curves" of the methods pro- 
vide less attenuation to these frequen- 
cies. 

It is clear that if you suspect that 
your turntable is troubled by very low - 
to sub -sonic rumble, the NAB and un- 
weighted DIN "A" methods will show 
this clearly, whereas the DIN "B" and 
ARLL methods will tend to ignore it. 
it should be equally clear that manu- 

TABLE I 

Effect of rumble measurement methods on rumble readings at various critical rumble 
frequencies. -}_dB readings mean that rumble reading will be better by amount shown 
compared to readings taken with no weighting network and referenced to higher DIN 
signal level. ( -)dB readings mean that rumble reading will be poorer by amount shown, 
compared to readings taken with no weighting network and referred to higher DIN 

signal level. 

FREQUENCY 
(Hz) 

DIN 
UNWEIGHTED 

NAB 
UNWEIGHTED 

DIN 
WEIGHTED CBS /ARLL 

5 +7 ±3 +72 +42 
10 2 -2 +60 +36 
15 o -4 +51 +32 
30 0 -4 +40 +26 
60 o -4 +27 +17 
90 o -4 +20 +13 
120 
180 
240 

o 

o 

o 

-4 
-4 
-4 

+14 
+7 
+3 

+10 
+6 
_1 

300 o -4 +1 -2 
315 0 -4 0 -2 

(NOTE: While this table provides a means for correlating readings of specific rumble 
frequencies using any of the four systems described, it cannot provide correlation 
between overall single -meter readings of rumble since such readings do not provide 
information as to what are the offending rumble frequencies.) 



facturers who understand this and are 
bothered with sub -sonic rumble fre- 
quencies are probably going to use the 
DIN "B" or the ARLL method. 

The best solution, from the point of 
view of the consumer, would probably 
be for manufacturers to specify both 
an unweighted and a weighted rumble 
figure -and for all to use the same 
weighting curve and reference level in 
listing these specifications. Until and 
unless that happens, about the only 
thing the hapless turntable system buyer 
can do is to audition turntables by turn- 
ing up the volume real high during a 
quiet passage of the record and listen- 
ing for all forms of low -frequency rum- 
ble. Watching the woofer cone of a 
speaker system can be helpful, too, 
since the cone will move visibly when 
driven by sub -sonic frequencies that 
might otherwise not be heard -espe- 
cially if the amplifier used is of the di- 
rect coupled output type. And one 
more thing, as if we haven't covered 
enough. Try to do this auditioning us- 
ing the same phono cartridge you plan 
to use in your system at home. Since 
some cartridges roll off at low frequen- 
cies faster than others, the cartridge 
used to check for rumble is still an- 
other important variable in the rumble 
measurement story. R -E 

High- capacity nickel- cadmium 
battery holds up under high 
discharges 

The industry's first sub -C nickel cad- 
mium cell to combine high capacity with 
a high discharge rate has been an- 
nounced by the Battery Business Dept. 
of General Electric Co. 

The new 1.2 ampere -hour cell offers 
as much as 20 per cent improvement in 
capacity at high discharge rates over 
conventional 1.0 ampere -hour cells. It 
owes this ability to improvements in 
the construction of its elements that 
increase the area of actual active sur- 

NEW HIGH CAPACITY /DISCHARGE CELL 
developed by General Electric offers 20 per- 
cent improvement in deliverable capacity 
over older sub -C nickel -cadmium cells. Ca- 
pacity is 1.2 amp -hou s at 1.2 volts. It mea- 
sures 1.6 inches high with a .875 -in. diameter. 
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I Prod.,. I>t1C \', Schelnallr Inc... 
Eli110° TV DEFLECTION YOKE 95 

L I ro, ail lyp.. TV< Intl .rhemalir 4 
COMBINATION SPECIAL" (¡95 

PCA lino FLYBACK plus ar 
110. DEFLECTION YOKE 

90° FLYBACK TRANSFORMER °495 
for all type TV's (111k. & 1Vht.1 L 
90° TV DEFLECTION YOKE 395 
for all type TV's 1111k. k 1V111 
70° FLYBACK TRANSFORMER 200 
for all type TV's (Ink. & VVht I L 

70° TV DEFLECTION YOKE 200 
for an Upe TV's (111k. & 1V'hl.l L 
OLYMPIC & SHARP FLY- 
BACK l'art á81T592 Equiv. 
R(aneur ß11040a 
TIIordarson # ß'1y:139 
90° COLOR YOKE Fur all 
IG', (angular 19 W 2'." 
Color FIITs 
70 COLORE YOKE 
l'or all round color l'ItT's 
DELMONICO NIVICO COLOR 
FLYBACK Part .7 A20411-13 

r-ISTANCOR POWER L.i TRANSFORMER 
112V -..U- fin ('ycle --Pre. 

329 Svc. 12.6 Pent. Tap 2 .imp. 
(-I POWER TRANSFORMER LJ 11.rJa, litiV l'rl. - -12V Sec. l'.ed on cooly Irol,.l.tur 229 
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COMPLETE CONVERGENCE 
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5 ASST GLOSAR VARISTOR 
Popular replacements for 100 
most í'01.0R TV 
UHF sr VHF Matching Trans. 100 
Simple Fool -proof In,talletion 
8-MINI PILOT BULBS With 100 a' Leads-8.3V 3051A 15000 lits) 

1-1 
8 -MINI PILOT BULBS With 12" 100 
Leeds-13 3V. 150MA (5000 Hrs.) 
32' -TEST PROD WIRE 

1-1 DELUXE QUALITY red k black 1 
00 

1--(10 -MINI ELECTROLYTIC Cond 100 l For Tran,Istor .'o miniature work 

Test Equip. Special Discount Prices ® 
Leadeis 

SENCORE 

E/CO 

WESTINGHOUSE FM TUNER 398 
:478 -V -015100 1 Transistor 
WESTINGHOUSE FM TUNER 100 
(121)TS Tube) 
UHF TUNER -Transistor Type 395 
Used in all TV sets 

G.E. UHF TUNER -TRANSIS- 395 
TOR TYPE Model . 85X4 

1-1 Model 
TV TUNER 

Model 2!141'393 -t (211A5- 81.781 r 
Slodel T T:Hl 'J 41 -3 (TransistorI In WELLS GARDNER TUNER l'art rS 
2TA 120 -1 1b157 -211A7 Tuhesl 

G.E. -TV TUNER 12í;K5-41481 795 
Model St EP 88:11 

I-1 PHILCO UHF /VHF TUNER 995 
1--1 Transistorised J 
17 GE TV TUNER 595 

ET 1-1 E 060196, 164K5- 681.81 J 
1-.1 

UNIVERSAL TV A Hack of 299 
set mounting ... 5 section rod.. 

BLUE LATERAL Magnet Assy. 179 
Replacement for mort color Ti", L 

5-10K -2 WATT BIAS POTS 100 
t'.r,l p .n11,1 slate elm10,111"n 1 
COLOR CONVERGENCE Assy. 249 
I'nleersal type -good for most sets 

1-1 
COLOR -TV RECTIFIER-Used 185 
In most color sets- 6500 kv 3 for 
4 - TV ALIGNMENT TOOLS 149 

For l'olnr TV 22 1 
S - TV COLOR ALIGNMENT 79 

TOOLS Most popular tlpr 2 
TV TWIN LEAD -IN 100 ri 

1 300 ohm 500' -87 100' -11.50. 50' 

250'-$10. A 100'-$4.50, 
E 

U50'Blaek) 
269 

5-DUAL DIODE -MOST 
POPULAR TYPES common 250 
cathode or Serte.. connected 
CONVERGENCE RECTIFIER- 

1-1 Fer COLOR TV 4 Cell- 
i oed 1n Itl'A l'hpru. etc. 
TV DAMPER DIODE Single- 

L-1 Replace lil'A put 2120018 $2.29 
Dual-- Itt'.t part 2135932 53.95 

COLOR POWER TRANS. 
--flood for most sets 2611150 582 
List Price- $36.75 V 

1-1 
9-Top Brand Silicon RECT. 100 
I amp.. 1000 l'IV 

face. The negative plate is of perforated 
and stippled sheet steel, while the posi- 
tive plate is, more conventionally, a 
nickel sheet with a highly porous sin- 
tered nickel plaque applied to it. 

Offering increased power at higher 
current levels than has heretofore been 
available in sub -C nickel- cadmium cells, 
the new cell is especially suited for ap- 
plications with high -drain requirements 
as well as for portable garden tools, 
small appliances and scientific and med- 
ical instrumentation. 

Pocket calculators may create 
hazardous interference 

A recent letter to Wireless World mag- 
azine calls attention to the possible dan- 
gers of operating pocket electronic cal- 
culators near sens'.tive instruments. The 
writer refers to severe inaccuracies in 
measurements obtained from an electro- 
encephalograph when a calculator was 
operated near its pickup. 

This quote comes from Approach, the 
national aviation safety review of the 
U.S. Navy, December, 1974: 

.. hand -held electronic calculators 
cause a degree of interference in ADF 
(automatic direction finder) signals when 
the calculator is operated in close prox- 
imity to the ADF antennas.... It is not 
necessary that operations be performed, 
only that the calculator be turned on. 
Pilots should be aware of this and use 
ADF indications cautiously when hand- 
held calculators are being used." 

TRANSISTOR RADIO 
ae,t type good. bad, broken. 156 
as is. potluck 

1.--1 assorted 
RECORDER 

assorted types good. had 
broken. as -Is, potluck 

200 ASST. Va W RESISTORS 
Top Brands. Short Leads. 
Excellent Selection 

400 

1°° 

1---1 

75 -ASST Y. WATT RESISTORS 100 
stand. choice °Images. some in 5Ç, 

1-1 
100 -ASST Y WATT RESISTORS 100 
stand. choice ohmages. some In 5 

70 -ASST I WATT RESISTORS 100 
stand, rhotre ohmages, some In 5 

35 -ASST 2 WATT RESISTORS 100 
eland. choice ohmage,. some In 5% 
50- PRECISION RESISTORS 100 

1-1 asst. list -price 350 less 98% 1 
20- ASSORTED WIREWOUND 100 

1-1 RESISTORS. 5. 10, 20 watt 
250-ASST SOLDERING LUGS 100 
hest types and sires + 

250 -ASST WOOD SCREWS 100 
fine..t popular selection L 

250-Asst Self Tapping SCREWS 100 
28. 28, etc. 

100 -ASST 6/32 SCREWS 
and 100 -9,32 HEX NUTS 1°° 
100 -ASST 0/32 SCREWS 00 
and 100 -8/32 HEX NUTS 
100 -ASST 2/58 SCREWS 00 

1_1 and 100 -2,58 HEX NUTS 1 

MARKET SCOOP COLUMN 
7 TUBE AM -FM O 

L- AMPLIFIER CHASSIS 
Completely assembled -AS IS 2250 
needs slight adlustmrnts t-I NANDU- Print.l Circuit Kit lJ Trace .\ Etch your own circule, f195 
easy ta use instructions 7 

Silken NPN HV TRANSISTOR 
RCA -SK- 31111- Ilep'740 ¡00 
RCA SK- :u26- llcp-24l +ea 

Transistor Swish -Your Choke 
SK:100.1. SK31118. 0103020 100 
SI,"l22. SK312l ea. 

RK3009t 
Transistor 

K3040 
Choice 19e 

TACHOMETER 2e." Sq. Panel 
Stator 1- l'Ut' full scale 33 Ohm 200 
colt resistance 11-6000 R.P.M. I- CASSETTE typo dynamic Mike 99 
ils universal plugs -2200 Ohms 2 

L-10-20 
VU I" PANEL METER 129 

dh Scale 
100' GREY SPEAKER WIRE 00 

2 Food mini Alp. WI uses 2 
WAHLCORDLESS SOLDER 

IRON Complete twill, . \ulu 1[95 
4'1,arger 1'41 11eä log-F p"rI J 

Audi. Output TRANSFORM 00 
Soh -min for Trans Radios 1 
5-I.F. Coll TRANSFORMERS loo 
456 -kc for Translator Radios r UNIVERSAL SPEAKER 1" Ton quality Special boy EA. 
12" UNIVERSAL SPEAKER ás89 

100 -ASST 4,40 SCREWS 00 Top Quality . . Large Map,rl as 
and 100 -4 /40 HEX NUTS l 10' PHILCO SPEAKER 

395 n 100 -ASST 5 /40 SCREWS X00 Top Quality .. Larse Magnet J LI NMI 100--5,40 HEX NUTS ee UNIVERSAL SPEAKER- 299 
Large Magnet- Special 'WY 
J" UNIVERSAL TWEETER 129 
I s. Magnet 
2Va " :4" SPEAKER 5111 

100 -ASST RUBBER BUMPERS 100 Special Buy lU for $5 EA. 47 ri 
for cabinet bottoms -other usen 

PaP "PUMA" IB OHM SPK. 

100 -Asst RUBBER GROMMETS 100 
Large magnet... Special HI'V' 179 
(10 for $15.001 1 

best sine N - HEAVY DUTY 10 OZ. 450 IS- DIPPED MYLAR CAP. l00 SPEAKER ceramic Type -8 Ohm .9 
.01- -6000' I- rnr?uany Duty 

Ohm . u 450 
1 -5",7 UNIVERSAL SPK. 292 

L I 11-20 40 OtI SI Imped.l 2- ELECTROLYTIC CONDENS. l00 
ERE 80100/80 SIPU- -180V' 2- ELECTROLYTIC CONO 
200/30/4-mfd-350V 

loo 

SOE'LEd.TRO°Vr 
50 fd. m5V 100 

o 2- EECTROLYTIC COND ion 

500 -ASSORTED RIVETS 00 
n1a.t u.elul selected sizes 1 

r7 400 ASSORTED WASHERS 100 l- 1,10,1 useful selected aloes 

IS- DIPPED MYLAR CAP. 100 
.033 -6000 

.1IO:I:IDIPPED 
MYLAR CAP. 100 

I017 S- DI-400v PPED 
1 

00 MYLAR CAP. . 
I05-Mo',r4, l,ded 

,, \' 
Tubular Capacitors 

1 
MI .. - 

IS- DIPPED MYLER Condensers 100 
. 0039 100V 1 40 cord-500V. 40 odd 100V 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. Minimum Order $5.00 HANDY WAY TO ORDER ... Send check or money order. add extra for shipping. Lists of new offers will be returned in your order. 
Please specify refund on shipping overpayment desired: ¡ CHECK r POSTAGE STAMPS i^ MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N.Y. 10024 
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The 

Int-oducing the family of modular micros 
from Martin Researcn! 

Ch3ose either the economical 8308 proces- 
sor, or the powerful 8080. Eisher CPU is 
compatible with our advanced bt s structure! 
Plis, a convenient monitor program, in 
PROM memory, allows yo. to enter instruc- 
tions with the ease of 3 handheld calcul- 
ator. Six large digits display data in octal 
for mat. 
Modularity makes fo- ea:, expsnsion. First 
quality parts throughc ut. P-ofessionally 
made PC boards with pated hiles, solder - 

mask protection. 8080 CPJ board features 
ve-satile interrupt stuctLr-5, mu tiprocessing 
capability. Easy interfa :ing tc input and 
output ports. 

M'KE 303A: CPU board with 8080, key - 
bcard /display boarc, FROM /RAM board 
m- nitor PROM (256 tvtes of RAM), 
breadboard, hardware, and instructions: 
$395.00 kit, $495.00 aseembled and tested. 
MSKE 203A: CPU boa c with 8008, key- 
board /display, PROM /RAM, breadboard, 
hardware, and instucticis: î270.00 kit, 
$345.00 ABET. 

MIKE 3 -5 or 2-5: 4K RAM board with 
450 ns static RAM: $168.00 kit, $190.00 
48,T. 

F R E E C 4 T 4 L O G! 

Kits: US & Can3oa only. 
Master Charge .3ccep'ed. 
OEMs: write `o- 
quantity prices 

MARTIN RESEARCH 
Microcomputer Design 
1825 S. Ha'stsd 
Chicago, IL 6060E- 
(312) 829 -65'32 
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WHAT'S THE SIGNAL LEVEL NOW? 
(continued from page 59) 

This is currently being used by several 
manufacturers of TV receivers in Eu- 
rope, where it is anticipated that vol- 
ume production of VHF and UHF 
PIN -diodes will bring the cost down to 
a level where it will be practical to use 
it in all TV tuners. It will no doubt ap- 
pear in future receivers manufactured 
in this country and could probably be 
called automatic- attenuation -control or 
AAC. 

It can be seen from the block dia- 
gram (see Fig. 4) that this system of 
signal -level control uses a DC voltage 
proportional to the detected IF car- 
rier signal, just like conventional AGC; 
but instead of using this voltage to cause 
gain reduction in an active amplifying 
stage, it is used to attenuate the signal 
level in a passive circuit. This is a far 
cleaner method of signal level control 
without intermodulation distortion or 
tilt problems in the RF stage. 

With the advent of lower cost PIN - 
diodes used in conjunction with sim- 
pler control voltage systems derived 
from the detected IF carrier, it may be 
expected that such an AAC system 
would cost no more than the complex 
AGC systems incorporated in todays 
solid -state color -TV receivers. 

Present solution 
The currently available way to solve 

the signal level problem is to measure 
the antenna signal right at the antenna 
terminals of the TV receiver and cor- 
rect the signal level there. 

To do this requires a TV field - 
strength meter. One such device is the 
Castle MezzerT,, model TVS field - 
strength meter that sells for $69.95. To 
use this device, the unknown signal is 

first fine -tuned for maximum indica- 
tion on the tuning meter, then nulled 
to a precise meter reading by the cali- 
brated attenuator. The unknown sig- 
nal -level is then read on the attenuator 
scale, having been nulled against the 
known amplification of the instru- 
ment. The proper color -TV reception 
signal level of 1 mV to 4 mV (0 dBmV 
to + 12 dBmV) is conveniently cen- 
tered on the attenuator scale and indi- 
cated by a different colored band. The 
total range of the attenuator allows in- 
dication of signal levels from 300µV to 
30,000 V. 

If the signal -level is outside the range 
of the attenuator scale (300 µV - 
30 mV), something should be done to 
correct the antenna signal. If some 
channels have signals at the low -end 
of the instrument's range, and some at 
the high end, correction of the antenna 
system -so that the signal level is within 
the desirable limits -will be essential if 
the receiver is to perform properly and 
give excellent results. 

FREE bur glar - 
re 

alarm catalog 
over 500 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 96 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts. smoke 8 heat de- 
tectors; Controls; Alarms: bells, sirens. 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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1GS ELECTRONIICSL 
008A MICROCOMPUTER KIT 
8008 CPU, 1024 X 8 memory; memory is 
expandable. Kit includes manual with sche- 
matic, programming instructions and sug- 
gestions; all ICs and parts supplied except 
cabinet, fuses and hardware. 
Includes p.c. boards '$375.00 

MANUAL ONLY, $25.00 
(No Discount on Manual) 

008A-C AUDIO CASSETTE ADAPTER KIT 
Kit includes all ICs, p.c. board, schematic 
and instructions. Will interface most audio 
cassette recorders to the 008A Micro-compu- 
ter. NOT intended to Interface with any other 
computer. '$100.00 

008A -K ASCII KEYBOARD INPUT KIT 
Kit includes keys, p.c. board, ICs, schematic 
and instructions. This kit is intended to inter- 
face ONLY with the RGS Electronics 008A 
Microcomputer 's135.00 

'TRANSISTORS 
NPN General purpose TO -92 $.08; $5.95/100 
PNP General purpose TO -92 $.08; $5.05/100 
Other transistors and JFETS available at our 
usual low prices; all are tested, good units. 
Specs available in our flyer. 

RGS ELECTRONICS, 3650 Charles St. Ste K, 
Santa Clara, CA 95050 (408) 247 -0158 

We sell many /Cs and components not listed 
in this ad, included most of the 7400 serles; 
send a stamp for our free flyer. 

TERMS OF SALE: All orders prepaid; we pay 
postage on all U.S. orders. Handling charge 
of $1.00 on U.S. orders under $10.00, foreign 
orders under $25.00. California residents 
please include sales tax. Please include 
name, address, and zip code on all orders 
and flyer requests. 

`DISCOUNTS: 10% OFF ORDERS OVER 
$25.00 - 20% OFF ORDERS OVER $250. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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VIDP O 
PING O NG 

ATTACHES TO TV ANTENNA 

PLANS, PC CARD, COMPLETE 
KIT AVAIL. 

ONLY 14 IC'S (7400 FAMILY) 
HOTEST ELECTRONIC GAME IN TOWN - 

NOW CUSTOMIZE YOUR OWN HOME TV 
- SEND 50v FOR INFO PACK- REFUNDED 
WITH PURCHASE 

VIDEO GAMES 
20650 RUNNYMEDE, CANOGA CA 91306 
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12 REASONS YOUR CAR 

NEEDS TIGER CDI 
Instant starting in any weather - Eliminates 
tune -ups - Increases gas mileage - Increases 
horsepower 15% - Improves acceleration 
and performance - Spark plugs last up to 
70,000 miles - Reduces engine maintenance 
expense - Amplifies spark plug voltage 
to 45,000 volts Maintains spark plug 
voltage to 10,000 RPM - Reduces exhaust 
emissions - Dual ignition switch - An 
Unconditional LIFETIME GUARANTEE 
Installs in 10 minutes on any car with 
12 volt negative ground - No rewiring - Most 
powerful, efficient and reliable Solid State 
Ignition made. 

SATISFACTION GUARANTEED or money 
back 

TIGER 500 assembled $53.95 
TIGER SST assembled $42.95 

Post Paid in U.S.A. 
Send check or money order with order to: 

í - Star Corporation 
P. O. Box 1727 

w 
Grand Junction, Colorado 81501 

DEALER INQUIRIES INVITED 
Circle 68 on reader service card 

Conclusion 
The knowledge of the signal -level 

will not correct the problem, but the 
time saved by properly understanding 
the problem and concentrating on cor- 
recting the antenna signal instead of 
trying to service a perfectly good re- 
ceiver will certainly make the TV ser- 
vice technician's job a lot easier. 

It should be emphasized that proper 
tracking of the RF and IF AGC system 
is essential for proper operation of the 
receiver. The manufacturer designed 
these control systems for optimum per- 
formance of the receiver. Follow the 
manufacturer's service instructions for 
adjustment of the AGC control care- 
fully whenever adjustments are made. 
Set up adjustment of a new receiver re- 
quires this careful attention, as does 
the readjustment of a receiver being 
connected to a new antenna. R -E 

Plug -in bedtime computer 
The British Oxygen Co. (London, En- 

gland) found that its computer is useful 
for a large number of intricate projects, 
some of which required a great deal of 
computer time. Only trouble -at certain 
points in the computations, problems 
could arise that could be dealt with only 
by a few of the company's top experts. 
And this could happen at any time in the 

SLEEPY -TIME COMPUTER is hooked up to 
handle problems at all hours of the day and 
night. 

24 hours. So the company has installed 
terminals in the homes of four of their 
top computer personnel -two men and 
two women -and is now able to use their 
willing services 24 hours a day. 

The photo shows executive John Lay - 
cock, manager of the company's com- 
puter center, aroused at 4 A.M. to tackle 
a problem the night staff can't cope with. 
With the phone cradled in the terminal 
apparatus, the data flashes on the moni- 
tor screen, so that Mr. Laycock can ex- 
plore the difficulty and supply the solu- 
tion with the help of the typewriter 
keyboard that forms part of the terminal 
equipment. 

346 Ways 
To Save On 
Instruments, 
Burglar Alarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million EICO products 
are in use attests to their quality 
and performance. 

"Build -it- Yourself" and save 

up to 50% with our famous 
electronic kits. 

For latest EICO Catalog on Test 
Instruments, Automotive and Hobby 

Electronics, Eicocraft Project kits. 
Burglar -Fire Alarm Systems and name 

of nearest EICO Distributor, check reader 
service card or send 50c for fast first 
class mail service. 

EICO -283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership ¡It creulire electronics 
since 1945. 

E /COq 
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HIGHEST QUALITY LOWEST COST 
LARGEST PERIPHAL OFFERING 
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LOOK FOR 

THE 

OCTOBER 

ISSUE OF 

RADIO - 

ELECTRONICS 

AT YOUR 

NEWSDEALER 

SEPT. 18 

MINI-BAR® 
color generator 

S 8950 

BG -10 battery-operated, fits in shirt pocket! 
No AC plug in ... automatic on & off with LED indica- 
tor . . . fast, easy hook -up with coaxial cable .. .. all 
essential patterns ... Low power consumption for ex- 
tended battery life (Uses inexpensive 9 volt bat- 
teries) Shuts off when not in use Enclosed RF 
cable compartment Size: 5 1/2" x 3" x 1 1/8 ". Only 
12 ounces TV station type sync signals CMOS LSI 
IC for all counting functions . . . no internal adjust- 
ments RF output on Ch. 3, 4 or 5. 

BG -10 (less battery) $89.50 
CC -1 Carrying Pouch $ 2.95 

I, See your distributor or write 

LECTROTECH, INC. 
5810 N. Western Ave.. 
Chicago, Illinois 60659 
1312) 769 -6262 
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service 
questions 

NO HIGH VOLTAGE, NO BOOST 
had a small picture, both directions, in this Zenith 

14Z36. I tried a new deflection Yoke. Now, 1 lost the high 
voltage, and the boost dropped from +740 volts to only 
+320 volts! Putting the old yoke back did the same thing. 
What happened? -W.M., Yucaipa, CA. 

Probably something in the horizontal winding of the 
yoke, or in the connections. The fact that you read +320 
volts shows that the damper tube is conducting normally. 
Check continuity of the horizontal winding, the boost capac- 
itor, and above all, check the cathode current of the 6HB5 
horizontal output tube. If this is an open circuit (boost ca- 
pacitor, yoke winding, etc.), your current will be about 
half normal. If it's a short, the current will be high. 

ALL VOLTAGES LOW? 
I have this receiver with a real funny symptom. Every 

voltage in the thing is low; about half normal. What kind 
of fault could cause this?- L.J.H., Indianapolis, IN. 

Only one thing that I can think of, odd though, it might 
seem. There is a 220 -volt power transformer in it! Has this 
been brought back from overseas? 

(Field feedback; reader says "Yes! Now I find out that 
the owner's brother used it in Germany while he was in the 
service! Quick fix: I got a low- priced 2:1 transformer, 
hooked it into the primary winding and now it works like 
a charm! ") 

SUBSTITUTE FOR 26D6 TUBE? 
I need a 26D6 tube for a 392 /URR surplus radio receiver. 

Can you tell we where I could find one, or a possible substi- 
tutionP-W.Y., Emmett, ID. 

The 26D6 is a pentagrid converter listed in G -E's Essen- 
tial Characteristics book. I don't see any mention of this 
in a substitution manual. However, this tube has a 7CH 
base. Among other tubes with the same basing are the 
18FX6, and in the industrials, 5750, 5915 and 7036. A 
little "double- crossing" discloses that the 5750 is a "special 
6BE6." So with a little juggling of heater connections, you 
might be able to use this one, or even a 12BE6. The orig- 
inal circuit may have been wired for use on a 24 -volt bat- 
tery system. 

TUNING -UP THE BAR -DOT GENERATOR 
l're never used a color -bar generator before, and I've 

just bought one. I'm having problems in getting it set up to 
make convergence adjustments. Can you give me some hints? 
-M.B., Louisville, KY. 

A couple, at any rate. First, tune the set to a working 
channel. Then connect the bar -dot to the antenna terminals. 
Now, set it to CROSSHATCH and adjust the set's fine -tuning 
and the bar -dot tuning dial for the sharpest pattern. Watch 
out especially for the vertical lines. 

You can run into stumps under certain conditions. If 
the set has a VIDEO PEAKER control, be sure that this is set 
to sharp. In some sets, you can wipe out the vertical lines 
entirely by setting this to soft. Be sure that you make any 
vertical adjustments on the set before you do any conver- 



gence. If you make these last, you'll upset the convergence 
waveforms, and the convergence. Be sure that your con- 
trast control isn't set too high; this can cause blooming! 

FUSE WIRE? 
The filament fuse in this RCA CTC -25 is burned out. I 

have found the other trouble, and now I'd like to replace 
this. Can't find any listing of this kind of fuse wire in any 
of the catalogs, though. Should I use a regular fuse ? -M.R., 
St. Petersburg, FL. 

This is called a fuse, and I guess it is, really. However, 
it's just a short piece of No. 26 bare copper wire; solid, for 
best results. Slip a piece of braid spaghetti over it for luck. 
This will burn out if there is a short -circuit heavy enough. 

TRANSFORMER COLOR CODING 
I have a power transformer with no data on the leads. 

It's a Motorola 25D65663402 -H. Can you tell nie what the 
different leads are ? -S.P., Addison, IL. 

After a good deal of running and screaming, and some 
luck, I found it. This is a power transformer used in a 
Motorola WKTS -584Y chassis (Sams 692 -2). Here are the 
colors and AC voltages. 

Primary: Black, red /black; 115 volts. 5V heater; heavy 
yellow, 2.0A. 6 -volt heater; green, green /yellow, 10A. 
High voltage; two red, (center -tap; red /yellow). 270 volts, 
250 mA. These are EIA standard color codes for power 
transformers. 

BEADY EYE 
I have a Sprague TO -3 Tel -Ohmike capacitor tester. I've 

checked out the power supply. etc., but I can't get the 6E5 
eye -tube to open as wide as it should. Also. I'm not too sure 
of the calibration. Are there adjustments ? -R.T., Talla- 
hassee, FL. 

Your eye trouble is most apt to be due to a drift in the 
value of the target resistor on the 6E5 tube. If you can't find 
this, take the tube out of the socket and pull up the fiber 
disc. It may be one of the LBD types nestled in a slot in the 
socket (LBD; Little Bitty Devil). If this has gone up, you 
won't get a "wide eye." You can replace this with a larger 
resistor by running two leads out of the socket and mounting 
the resistor on the back. 

Calibration. Get a few good capacitors, and check them. 
First one, then two in parallel, three in parallel, and so on. 
Note the dial- readings, and this will tell you how it's doing. 
The pot used in the bridge is a 3,000 ohm linear wirewound. 

REPEATED LOSS OF VERTICAL 
We have a Sylvania E0 -1 chassis in for repair of a loss 

of vertical sweep after two minutes. The voltage at the col- 
lector of the vertical output transistor goes to zero. Transistor 
reads about 300 ohms emitter to collector. We've replaced 
this several times in the last few years, using different makes, 
all rated at high voltage. What's going on? Do you know of 
any modifications to this chassis ? -H.P., Tulsa, OK. 

Answer: no. I haven't heard of a modification in this 
circuit, but something is very peculiar! The transistors you 
mentioned certainly should stand up. Read the emitter 
current while bringing the line voltage slowly up from zero. 
Should be 140 mA. 

(Field Feedback from reader. We tried your suggestion. 
Found that this stage was fed from the +185 volt source. 
After finding that we could get a full raster with a line 
voltage of only 55 volts or so, we changed the source for 
the vertical output collector supply to the +120 volt regu- 
lator point. At first, we could not change this with the reg- 
ulator, but found a couple of resistors that were off value. 
Now we have full sweep, and the transistor is running 
cool well within its rated limits. Thanks.") 

This was Howard Phillips, of Phillips Radio -TV Service, 
Tulsa, OK. R -E 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College -Level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A.S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3 -day 
residential seminar and certain transfer credits, to 
earn the B. S. E.T. degree. Then, the B. S. E. E. is 

available through further study. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham School of Engineering RE 9 -75 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
L 

Circle 72 on reader service card 



We carry 
all p p o ular 
brands of test 
equipment. 
We also sell 
them at very 
popular low 
prices. 
B &K, EICO. RCA, SENECORE 
FLUKE, HICKOK arid LEADER 

Complete line of tubes, 
tools and electronic supplies 

FREE CATALOG 

FORDHAM 
RADIO SUPPLY CO., INC. 

Morns Ave., Bronx, N.Y. 10451 
Tel 12121585 -0330 
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MODE 4 
1000coi® 000004 

'tt '4 ' '! 49 f9 
TO 

YOUR SCOPE 
Lack of multi -channel capability on an other- 

wise good scope can cost many expensive and 
frustrating hours when working with modern 
electronic circuits or servicing complex equip- 
ment. Combining the latest in linear and digital 
semiconductor technology, MODE 4 will permit 
your unmodified single -channel scope to dis- 
play up to 4 channels of analog or digital signal - 
at a fraction of the single-channel scope price. 

Gain [individual channels]: x. 01 to x 100 

in decade steps 
Frequency Response: DC to 10 MHz 
Serial or parallel multiplexing capability 
Zin: 300 K /20 pf 
Display Modes: From 1 to 4 channels 
Vin: 100 v p-p / 100 vdc max. 
Size: 3" H. x 8" W. x 5" D 

MODE 4 price $189.00 including standard I/O 
cables and test clips [Shielded I/O and min. coax 
connectors $10 more.] 

BASIX, 1067 Seneca Street, Bethlehem, Pa. 18015 
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new lit 

All booklets, catalogs, charts, 
data sheets and other literature 
listed here with a Reader Service 
number are free. Use the Reader 
Service Card inside the back 
cover. 

CENTAP SYSTEM. A 4 -page brochure on a 

new type of MATV system that reduces in- 
stallation costs considerably. Describes the 
Cenfap unit, how they're hooked up, the ad- 
vantages and the prices. -Blonder- Tongue 
Laboratories, Inc., One Jake Brown Road, 
Old Bridge, NJ 08857. 
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MAIL ORDER CATALOG. 32 pages of elec- 
tronic devices of all kinds available from 
this Canadian company. From parts through 
hi -fi components, you'll find it available in 

this catalog. -ETCO Electronics, 464 McGill 
St., Montreal, Canada H2Y 2H2. 
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TEST EQUIPMENT of all kinds are clearly il- 
lustrated and described in this 24 -page cata- 
log. Here's everything from an FET Multi - 
meter through mutual conductance tube 
testers, sweep and marker generators, power 
supplies, oscilloscopes, stereo analyzer and 
such unusual items as a power monitor, 7- 
in-1 bias supply, a simple filament checker. 
-Sencore, 3200 Sencore Drive, Sioux Falls, 
SD 57107. 
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STYLUS BROCHURE. Visit to the Small 
World of a Stylus tells you all the things 
you've always wanted to know about a 

phono stylus. Explains a demanding world in 
which a phono stylus must exist and why 
specific specifications are important to the 
stylus purchaser. -Shure Brothers, Inc., 222 
Hartrey Avenue, Evanston, IL. 60204. 
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TEST EQUIPMENT, catalog #4400. 60 -page 
catalog lists the full line of this manufac- 
turer's test instruments from panel meters to 
digital panel meters to controller accesso- 
ries, temperature testers, solid -state FET 
VOM's, oscilloscopes, frequency counters, 
chart recorders and a variety of test equip- 
ment accessories that are all described in 
this catalog.- Simpson Electric Company, 853 
Dundee Avenue, Elgin, IL. 60120. 
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AM STEREO BOOKLET, describes RCA's 
proposed AM stereo broadcast system. It 
discusses evaluation criteria for AM broad- 
cast systems, and describes the system that 
RCA demonstrated at the 1975 NAB conven- 
tion. -RCA Broadcast Systems, Audio /Radio 
Equipment, Building 2 -7, Camden, NJ 08102. 
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MAGAZINE OF TELEPHONE SECRETS, 
available by subscription. If you really want 
to know the inside story on how the Tele- 
phone Company works, if you want to know 
more about the phone company, this is one 
way to find out. -Teletronics Company of 
America, 22035 Burbank Boulevard, Wood- 
land Hills, CA 91364. R -E 
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VHF COUNTER PREAMP 
INCREASE MEASUREMENT 
ACCURACY when checking frequency 
of crystal oscillators or VFO's by using 
this high -sensitivity insulated probe. It 
avoids the age -old problem of pulling 
oscillators off frequency when coupling 
with clip leads, coils, loops, etc., to get 
the signal to your counter. The preamp 
has approx. 20dB of gain with a fre- 
quency range of 100 KHz to 200 MHz, 
is self -contained and powered by 3 

pencell batteries. Output level is 200 
millivolts rms, enough to drive any 
counter. It may also be used as a 

general purpose preamp for wide-band 
scopes, detectors, RF voltmeters, etc. 
Order direct; send check or money 
order to PAGEL ELECTRONICS. 

VHF Counter Preamp w /Probe 
(less batteries) $35.00 ppd. 

PAGEL ELECTRONICS 
El6CtRON,C COUNTERS 

/ 

6742 -C Tampa Ave., Reseda, Ca. 91335 
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N 
One hand 
soldering. 
with the "Freehand" Solder Feeder 
Once you use 

the new "Free- 
hand" way of 
soldering, you 
will wonder how 
you ever got 
along without 
it. As you con- 
trol the gun 
heat with your 
finger, you easily feed the amount of solder 

needed with an easy, natural thumb -motion. 
Solder with pinpoint accuracy, save time, 
use your free hand to hold pliers, heat 
sinks, parts, etc. 

Specify make and model number of your 
solder gun or use our order number below: 

Free, five -foot starter spool of rosin core 
solder included - just $111.95 Order Number 
SF8200 fits Weller 8200, Archer 6431, 

Millers Falls 641 
SF4400 fits Weller 440 
SF5500 fits Weller 550, Archer 6432 
Send to Schurman Products, Incorporated 

P.O. Box 13 
Weymouth Landing, MA 02188 
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BRACELET WARNS OF HEART STRAIN 

USEFUL AS WELL AS ORNAMENTAL, this beautiful silver- and -gold 
bracelet was designed to aid persons with a heart condition. It houses 
a small sensor to monitor the wearer's heart rate. A small lamp flashes 
with each heart -beat. If the heart is stressed or becomes irregular 
because of a heart ailment an alarm sounds from within the bracelet. 

ICI II11 III CIII II II f/II iÑil I II III 
rM1 1 MI 

1111111111_ll11 I 

e, Think of it as the best tester vo 
in your bag. Only $299 

Now you can get a high performance Model 8000A Digital 
V.O.M. from Fluke, America's foremost maker of quality digital 
mutimeters, especially designed for TV, radio, stereo and audio 
service. No other digital V.O.M. gives you the resistance range 
to check breakers and switches, the high resolution voltage to 
look at emitter base and other transistor voltages, excellent ac 
accuracy and full accuracy with a 30 second warm -up. 
Measures in 26 ranges 100 AV to 1200 V, 0.1 AA to 2A, and 100 
milliS2 to 20 megiU with a basic dc accuracy of 0.1 %. Full year 
guarantee. Low cost options include rechargeable battery pack, 
printer output, deluxe test leads, HV, RF & 600 -amp ac current 
probes, carrying case, and rack mount. Unique self zero elimi- 
nates offset uncertainty. Electronics securely mounted in high - 
impact case. Service centers throughout U.S., Canada, Europe 
and Far East for 48 -hour turnaround repair. 

P.O. Box 7428, 
Seattle, Washington 98133. FLUKE 

Get all the details from your nearest Fluke sales office. Dial 
toll -free 800 -426 -0361 for address of office nearest you. 
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rikeAtege 
PROBE N 

CAT. NO. 
5104 

CHECK FOUR FUNCTIONS 
WITH ONE INSTRUMENT ! 

Continuity Polarity 
Voltage Digital Logic 

LIGHTWEIGHT - POCKET SIZE 
PROTECTIVE. VINYL CARRYING 
POUCH. SEE YOUR FAVORITE 

L ELECTRONICS DISTRIBUTOR. 

EbWiÏ'[UE 
"COPY ANY CIRCUIT" 

The All -New, Quick & Easy Way to 
Reproduce Printed Circuits. Get 
Your Kit From Your Favorite 

CALECTRO Electronics 
Distributor Today! CAT. NO. 

J4 -828 

GC 
ELECTRONICS 

GC ELECTRONICS 
DIVISION OF HYDROMETALS, INC. -- 
ROCKFORD, ILLINOIS 61101 U.S.A. ra co 

cn 

U) 
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LED WRISTWATCH 
MODULE BASIC PARTS KIT 
FEATURING AN 151 CMOS INTEGRATED 
CIRCUIT WITH HOURS, MINUTES, SEC, 
AND DATE. YOUR CHOICE Of 12 
OR 24 HOUR IC. PLEASE SPECIFY 

FOR JUST 29.9S YOU WILL RE. 
CEIVE THE BASK ESSENTIALS. 
YOU HEED ONLY SUPPLY A 
FEW. CAPACITORS AND REStS- 
T ORS AND T 14E READILY AVAIL. 
ABLE MAN 3 DISPLAYS. THE 
MODULE HOUSING IS UP TO 
YOU. 

THE BASIC PARTS C ONTAINS 
PC FOIL LAYOUT, IC, IÑUCTIONS, 
TRIMMERS CRYSTAL AND 4 DRIVERS 

4014 ELECTRONICS 
DEPT 2 PO BOX 1005 
MERRITT ISLAND, FLA. 32952 

TO ORDER 

CALL TOLL FREE 
800- 327 - 2084 

OR FOR INFORMATION 
1 
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312 FASCINATING PAGES! 
A FLICK OF THE SWITCH 

new 1930-1950 book 
Re -live the great days of radio broadcast 
and the beginnings of TV- electronics. 

Browse through 1.000 pictures and int- 
eresting old ads. 

Discover the rewards of radio collecting 
and restoration. 

Own a First Edition of this valuable 
reference book 

This new book includes broadcasting, home radio -TV, Ama- 

teur radio, World War Il radio -electronics, the radioman, col- 
lecting and "how it works." S9.95 hard -cover, S6.95 handbook. 

Other valuable books are Vintage Radio (1887 -1929) S7.95 
hard- cover, S5.95 handbook; Radio Collector's Guide (1921- 
1932) S4.95; 1927 Radio Encyclopedia S12.95 hard -cover, S9.95 

soft -cover; 1926 -1938 Radio Diagrams, S7.00. Also, we'll fur- 

nish any pre -1951 diagram for 53.50. 10 -day return privileges. 

Send today to Vintage Radio. Dept R, Box 2045, Palos Verdes 
Peninsula, CA., 90274. Postage paid. Cal. residents add 6 tax. 

s 
S 

s 
TOTAL 

Name 
Address 
City St Zip 

FREE Radio Age Guide with each order FREE 

NEW VINTAGE RADIO BOOK 

books 

BASIC COLOR TELEVISION COURSE, by Stan Prentiss. TAB Books, 
Blue Ridge Summit, PA 17214. 420 pp. 81/4 x 51/4 in. Hardcover $9.95; 
Softcover $6.95. 

This new comprehensive up- to-date textbook gives the beginning 
technician or s.udent a thorough background in television receiver 
basics. 

A discussion of color acquaints the reader with the characteristics 
of this phenomenon, how colors are mixed and reproduced on a 
picture- tube screen. Once acquainted with these basics, the reader 
is shown how to analyze the performance of a receiver and to make 
the necessary adjustments to achieve optimum results. Next, the 
author explains how the circuits of each section of a TV set functions 
with emphasis on solid -state circuits. All circuits are thoroughly 
discussed, including those used only for monochrome reproduction. 

Included are many troubleshooting tips and procedures as well 
as alignment techniques for each section of the receiver requiring 
circuit adjustments. 

MANUAL OF LINEAR INTEGRATED CIRCUITS, by Sol D. Prensky. 
Reston Publishing Co., Inc., Box 547, Reston, VA 22090. 289 pp. 
9 x 6 in. Hardcover $16.95. 

This volume explains and illustrates the field of linear integrated 
circuits including op -amps and all other forms of linear IC's. It offers 
a thorough discussion of the underlying principles strengthened by 
a host of application schematics. In addition, there is a comprehen- 
sive selection guide and cross -references for IC type numbers. There 
is also a complete section on bread -boarding and testing techniques. 
As a practical presentation of basic principles, there are more than 
100 application schematics and the cross -reference index describes 
well over 300 manufacturers type numbers with identifying codes for 
second source types. 

ALL -IN -ONE TV ALIGNMENT HANDBOOK, by Jay Shane. TAB Books, 
Blue Ridge Summit, PA 17214. 304 pp. 8'/2 x 5'/4 in. Hardcover $8.95; 
Softcover $5.95. 

This comprehensive guide describes the procedures for aligning 
all major brands of TV receivers. Whether a beginner or an old- timer, 
the user of this new detailed guide will find that it will more than pay 
for itself. The whole alignment process is simplified by providing 
step -by -step procedures for aligning the tuner, rf, i.f. and sound stages 
for many of the most popular sets. 

If anyone needs to know anything about TV circuit alignment, he'll 
find it in this comprehensive, well illustrated book. 

HANDBOOK OF ELECTRONIC TABLES & FORMULAS, Fourth Edition, 
by Donald Herrington & Stanley Meacham. Howard W. Sams & Co., 
4300 West 62nd Street, Indianapolis, IN 46268. 254 pp. 81/2 x 51/4 in. 
Hardcover $6.95 (in Canada $8.35). 

This revised and updated edition covers the basic formulas and 
laws so important in all branches of electronics. In addition to the 
basic formulas, the book contains constants, standards, symbols, 
codes, design data, mathematical tables as well as service and in- 
stallation data. 

The book includes a 4 -color foldout chart of the latest FCC allo- 
cations for the entire frequency spectrum. 

SOLID -STATE IGNITION SYSTEMS, by R. F. Graf and G. J. Whalen. 
Howard W. Sams & Co., Inc., 4300 W. 62 St., Indianapolis, IN 46268. 
136 pp. 81/4 x 5/4 in. Softcover $4.50 (in Canada $5.40). 

Solid -state ignition is a fact of life in the modern car. There are 
many types of systems reflecting the various schools of thought 
about what constitutes the ideal solid -state ignition system. In this 
book, you will find all the known commercially available methods of 
solid -state ignition. The authors have conducted careful examinations 
of original equipment designs as well as add -on systems and all 
are presented here in great detail. The first chapter describes the 
phenomenon of spark ignition in easy -to- understand terms. Chapter 
two then relates how the conventional ignition system produces a 

spark. Chapter three covers semiconductors and how they are used 
in ignition systems. Chapters four and five give complete details on 
existing systems. The last chapter provides data for servicing and 
troubleshooting modern electronic ignition systems. R -E 



next month 

OCTOBER 1975 

Build A 4- Channel Synthesizer 
Its heart is a single IC and it costs less 
than $20 . The unit effectively turns 2- 
channel stereo into 4- channel surround 
sound. 

Hi -Fi Accessories You Could Use 

A roundup of lesser known hi -fi acces- 
sories that can help you get more out of 
your system. 

Vertical FET In Power Amplifiers 
A new design in solid -state devices that 
makes high -power low -noise amplifiers 
with specs that are hard to match. See 
how it works in a modern amplifier. 

R -E's Lab Test Hi -Fi Reports 

This month we look at the Pioneer front - 
loading cassette deck and the Sound - 
craftsmen audio equalizer. 

State -Of -Solid -State 

Get the lowdown on new solid -state de- 
vices -how they work and how they are 
used. 

Step -By -Step Troubleshooting Charts 

Servicing a color TV is often a challenge, 
but here's a methodical troubleshooting 
system that makes it easier. 
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Collerye Hill Road, S 

You 
can study 

FM 
two - way 

radio 
at 

home! 
Thousands have increased their knowledge of FM 
two -way radio through the MTI home -study courses. 
Now, newly revised and better than ever! 

Cut me in, send free information. (No salesman will 
call) 

Name 
Address 

Code 
I am a Veteran I am a serviceman on active duty 

MT/ 
Fr,rawril 

MOTOROLA TRAINING INSTITUTE 
dale, Pennsylvania 17093 - =MI= - - =MI MI= - 
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EIGHT 
INSTRUMENTS IN ONE 

Out -of- Circuit 
Transistor Analyzer 
Dynamic In- Circuit 
Transistor & Radio Tester 
Signal Generator 
Signal Tracer Voltmeter 
Milliammeter 
Battery Tester 
Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested-S26.95 
Easy -to- Assemble Kit -$17.95 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 

facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6 -inch high case of the Model 212. It's the transistor radio troubleshooter with all the 
features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook -up. 
Features: 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. 
Checks condition of diodes. Measures 
battery or other transistor- circuit power - 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in- circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor 

NAME RE -9 

ADDRESS 

CITY 2ONE- STATE_ 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York. N Y 1001? 
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QUALITY ELECTRONIC COMPONENTS - SAME DAY SERVICE - 
u NEW DISCOUNT SCHEDULE 

J SAVES YOU EVEN MOREI 

1024 BIT STATIC MOS RAM 
2102 ... $3.50 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR & MOS 
N, 
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Nc 
24 
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Sk 
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314 
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u 
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.1. 
61c 
n, 
nc 

271 

D19111 21c 
e1930 Ik 
MPS930 1k 
110171 Ik 
NMS2272A.. -1k 
eo369A lk 
NMS2369A. . 161 
MP52712 Ik 
D0907 lk 
MP52907A. 1k 
253391A 21c 
253392 1k 

253393 1k 1051. 
MPS3793. 1k 1051.55 IC113.60 ' 

253394 Ik 1051.55 10513.60 
MP6i7D1 Ik 1051.55 1C/313.60 
MPSV95.. . -1k 1051.55 1C313.60 
253563 21c 1043.55 1C317.85 
753565 Tc 1042.55 1C317.85 
7113e38 lk 1031.55 1(513.60 
2036786. . . lk 1041.55 1(513.60 
NS036306 1k 1051.55 1(/313.60 

4. 11c 141551 77c wk. 45 Th 741551 77c AS11I 
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479N 34c 71161N SI II A'lMl 

1651fl IY M 11 1A39 
11NI SI, 1I1I411 SI e A7M1 

0611 3AC 11751 O St NI 
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112211 4k 6mYl St II 4053A1 

173/4 
41 

141 400641 64 406041 

413641 349 74 Al1 A ' W d 

, 133N 7k AINI N4 072.61 
14111 .. «c 40130.3 SOC 07N5 

41191 SI 16 AIME 11 W 071 
415061 51 N 4015k SI 17 Oral 
4151$ SSc AIME 1k 401SN. Nbt 
A111 771 01781 SI 26 450N1 SI N 
11SM S136 AIMI SIM 451 361 SI 60 

SILICON TRANSISTORS 

Sk 1514k II.A 
$I 56 1510M II A 
Sc.A 4577k DA 
SI IS 451141 SW 

Nh IE5e0l.. S2 OS 

711i, IÉSHN t p 
SI 67 4ES559 41c 

sac IE554 Ik 
SI N 115601 S3.43 
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W711IKU 5175 
WNCU $1.25 
7107 33.50 

10/52.00 1CS17.85 253640 71c 1033.00 1C/517.85 
1031.55 IC/513.60 2e7641 lk 10/51.55 1C313.60 
1041.55 1(1113.60 753643 Ik 1031.55 1C313.60 
1051.55 10313.60 MP5.1343_ _ Ik 1031.55 1(/513.60 
1031.55 10513.60 713645 11c 10/S2.55 1Cm7.e5 
1041.55 1C7513.60 753616 21c 10/52.55 1C/517.e5 
10/S1.55 1(513.60 753901 lk 10/51.55 IC313.60 
1051.55 1C413.60 2N3906. . Ik 10/5135 10513.60 
1041.55 10513.60 254174 . Ik 1051.55 1C313.60 
1031.55 10513.60 2N4176 1k 1031.55 10313.60 
1042.00 1a517.85 3 244401 1k 1031.55 1(513.60 
1031.55 IC413.60 754403 lk 1031.55 1(513.60 
10/51.55 1013.60 7550e7 Ik 1031.55 1(513.60 

. - - 255069 Ik 1031.55 14513.60 
255129 21c 10/52.00 10517.85 
715133 213 1032.55 IC/517.85 
715131 21c 1052.00 10517.85 
755137 21c 1042.55 10517.E5 
715130 . 2I c 1032.55 10317.85 
755139 211 10/S2.00 1C317.85 
115710 1k 1031.55 IC313.60 
2X5457 52c 10/54.55 1C1544.20 
MP1.102 48c 10/S4.50 10140.80 
MPS-413 40c 10153.75 1(334.00 

ELECTROLYTIC CAPACITORS - Radial Loud - - ARi.I Wed - 
1616/S0v Sc 1016k 1C4 5.41 Igdd:50e. ... Ik 10/11.13 
2.291150v Sc 10/6k IUS 511 719d,16e.... I2c 10/98e 
3.3ufd(5A . . . k 10/64c 1C/5 541 720415v . . . . 131 10/51.03 
4.7Md25v.' k 10/6k IC/S 5.41 330d lev .... 12c 10/51.00 
I010d45v k 10ro7c ICS 5.66 33u1á25v .... Ik 1Q/S1.13 
IOufd/50v lk 10/77c 1C/5 616 47ufd lev.... lk 10/S1.13 
22Md/39 9c 1002c 105 6.09 47016 2S9. . 17c 1031.32 
729e/50v 131 1031.00 IC3 8.48 10a1d Inv l71 1031.32 
100u16/6.3v . . k 10/741 IC4 6.32 100h11d 25. 20c 10/5137 
1O01Ad/lk 11c 103k IC4 7.28 100u1d 50v 29c 10/52.32 
I000d/6e . . 13c 1051.55 105 9.15 770v11 16. 201 10111.57 - Axial 4a4 - 2291d 25v 79c 1032.35 
416/5O1t 1c 1050c IC/S 7.65 339fd Inv 791 10'51.35 
2.1Md40v . 121 I0N2c IC/S 7.62 3391015v 32c 1061.54 
3.3ufd/35Y . IN 10N3c 1(5 7.01 4791d 16v 37c 10 52.54 
3.34611Mv . . 121 10N1k 1C4 8.31 47914 25, 371 1032.90 
4.704/35v 125 10793c 1C3 7.91 100071d 16v 39c 105117 
lOVld/16v. lid 10/90c 1(4 7.65 10091d 25v 561 10 S4 50 
10u16/25v IN 10/9k 1C3 8.31 72091d 1e. 111 10 S4 94 

DISC CAPS 
10005009 ... k 10/36c 7(3 6.09 
7100/5005.. - k 10/361 204 6.09 

/logs... k 10/36c 3C1S 6.09 
1 500e . - k 10mc 2C/S 6.22 

47 4005.. k 1Ó/31c 2x(4 5.4411 

Ol d/SODv... k 10/501 SC/S 4.55 
.01111/150v ... 3c 113/2k 205 4.05 
.02291d. 259... Sc 10/2k 203 4.73 
04791d459... Sc 10/421 7C/1 7.17 
.Turd S5v ... k 10,621 2C/510.57 

SILICON DIODES 

1C4 9.56 
1c3 8.31 
ICS 8.71 
105 8.48 
103 9.56 
1(3 9.56 
1C311.72 
I(511 22 
IC513.30 
IC/S19.70 
1(513.30 
1C319.96 
10519.96 
1(511.62 
1(411.67 
1C325 b 
1(326.61 
Ic53873 
IC 541 98 

HARDWARE 
2 -56 I/4 Screw 99 C S 710 M 
5.56 1/2 Screw. 98c C 5 7.80 M 
4110 1/4 Screw 96c:C 5 780 M 
4.40 1/2 Screw.... 920C 5 7.30 M 
6-32 116 Screw.... 92c/C 5 7.30 M 
632 1/2 Screw... 850/C 5 7.00 M 
8-32 35 Screw .. $1.05/( 5 8.401M 
8-32 S/B Screw .. 51.35 /C 510.80/M 
2 -56 Hex NN ... SSW( 510.80 /M 
4-40 He, NW ... 11.45/C 511.601M 
632 He. NO ... 51.45/C 511.701M 
0-32 He. NN 51.50/C 511.80 /M 
N0. 2 Loco Washer. 45c/C S 3.50 /M 

N4140 . 10/40c 0/53.50 5/534.00 No. 4 Lock Washer. 45c/C S 3.50 /M 
N4001 _ 10/701 056.13 64559.50 No. 6 lock Washer. 451 /C S 3.50 /M 
N4002 . 10/770 (/56.30 967161.30 O. 8 Lock Washer 45c/C S 3.50 /M 
54003. 10/7k (56.40 1146290 

s v. fail ... fl.ro 54004 10/7k 036.65 65/50.60 REED RELAYS 
6 v tail ... íI.70 144005. 10421 C /57.18 5/569.70 6 AMP SPST N.0 IN Coil 1.70 14400E 10190/ 167 M 9476.50 (0551(75 24V cod 1.71 54007 10/991 C S8 75 M 575.00 

t/z 4 1/4 WATT CARBON COMP. RESISTORS 
S each of IM 85 standard 101 values 12.2 -72M) 1'c W Resistors (425 pa.) 
Sartori by ville 513 /so 2.4 Cl 512 /set 5.9 Ale 511 /sel. 
s loch of the 70 Itolldord 10: values (10-5 6M) 13 W Resistors 1350 ICS.) 
Sold by value 513/5« 2.4 are 512 /set 5 -9 Co SI I /316. 

MOLEX SOLDERCON IC TERMINALS 
100151 5003.10 1000 58 20 5000 S38 TO 50.000/5275 

I.C. SOCKETS VOLUME DISCOUNT SCHEDULE 
awAmA 
INA ism. Tam D,NI 
S OAS ahi 177 S 1000093 N LESS IS% 
S lO COS NN,0551 S SCO01.9 N IS 1A% 
S N COS NN LESS 10, 110.0íw IIA 7511 - Theo AN the 51.414.41 QOM YNe 

STANDARD SHIPMNO /HANDLING 
CHARGE 

N law swelow e tool .M Our H 549..4: 

10MI401 ,04 DA ISOLO.. rá10 75 

S S 0551 N. We10 75 1100ÁL W IN Cheep 
S 15(0999 Má10 SO I.. Reek. a W.. e WA 4 car 

DOD Moms Romano roe IAN IDA, 
NIWMCIT - CAU I II All 6.14 

8 Pin SolderTO6 17c 
11 Pun 5older.040 Toc 

16 Pun 513lá0.70 223 
18 Pun SWder.Tob . 39c 
24 Pm Solder.Tob . 3k 
29 Pn Solder -Tab 451 
40 Pm SoldemTab 632 
e PI, W.e -Wrap . 341 
14 Pei Wee-Wrop . 52c 
le Pm w.e -wmp 580 
18 Pm Wee -Wrap 601 
24 Pin Wee -Wrap . 96c 
70 Pin Wire.W.p . SI 12 

TO Pm WÌ04.9005 51.56 
Lao h. fro so. 
e r ,wlwn ire e,4 

'17/11 (IO.r611 l urn /u,n 0516 5"1.7 
, 

DIGI-KEY CORPORATCORPORATION 
\IP,.0. Box 677 Thief River Fells, MN 56701 

C irtle RR un reader idyl ire turd 

mcirkel center 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 10c per word. Payment must accompany all ads except those placed by accredited 
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted 
until advertiser supplies publisher with permanent address and phone number. Copy to be in 
our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

BUSINESS OPPORTUNITIES 

OWN YOUR Owe PICTURE 
TUNE RNUILDING BUSINESS 

With Lakeside lndustnes 
rebuddmg equipment 
you can rebudd any plc 
lure tube, 
For complete delallc 
send name. address. 011/ 

code to 
SANESIDE 15010271111$ 
1510 w PN11Man Ave 
Chicago. III Nell 
Ph*. 313.343330 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 
KNOWLEDGE means profit. Every electronic 
servicer needs NATESA's Service Contract 
Cook Book and the NATESA Practical Busi- 
ness Manual. Either book $15.00. Both at 
same time $22.50. NATESA -Dept. SC75, 
6908 S Troy St., Chicago, IL 60629 
FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORK- 
SHOP, Dept. 270G, Hewlett, NY 11557 
MANUALS for Govt. surplus radios, test sets, 
scopes, list 50¢ (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

F.C.C. EXAM MANUAL 
LASS 1(( EXAMS, Alumni.. slily -Intl. 
671.411 la, FCC III end 2nd lIDI Earn. 
lelephane hanses. Newly lniled INUIIipll 
thou. questions aM diepaen met all 

cas lolld in FCC ewes. pin 1411.SI4y 
Ability 1111. SI 95 postpaid. Meney- 

batk guarantee 

COMMAND PRODUCTIONS P 0 B05 76336 f 
RADIO ENGINEERING DIV SAN fRAN(15(O,(Al 94176 

COMPUTERS! You are capable of designing 
your own. Why not find out how. Design pro- 
cedure and construction manual $5.00. Free 
literature. DIGITRONICS CO., 667 East 1700 
South, Orem, UT 84057 

FOR SALE 
RECONDITIONED test equipment. $0.50 for 
catalog. WALTER, 2697 Nickel, San Pablo, 
CA 94806 
FREE bargain catalog. Ultrasonic devices, 
LED's transistors, IC's, keyboards, Xtals, 
unique components. CHANEY's, Box 15431, 
Lakewood, CO 80215 
SAVE time repairing counters, DMM's, syn- 
thesizers, computers, calculators or anything 
digital, with a logic probe from CHESA- 
PEAKE DIGITAL DEVICES, INC., Dept. J, 
Box 341, Havre de Grace, MD 21078. $19.95 
wired, $14.95 Kit, postpaid 

A NEW INSTRUMENT TO USE NnH YOUR SI .ORE 

MULTITRACER 
US, 4,111 your present USVII,s,.pe tu Il1C. 
Resistors. Capacitors. Iranslom,e,s. Drones. 
irankstors, Ieners. ingtstors, most 5enncon 
duclors, IC'S. etc Also shows cánhnu,ty. on 

hilt and go /no 00 checks Cámpete *161 occult 
and InslruclIOns No onlernal scope 

connections fa medium 01 $1 ,111 pradmtnn 

n 
or roc hobbyist eper,menler, engonce.. 

Or ham 
ONLY 119.95 -CHECK OR MONEY ORDER 
WHY I'Al MORE' 

000 14. LESCO ELECTRONICS. 5KOKIE. ILL 60076 

LOW -noise resistors-1/4W, 5%, carbon film 
from 10 -3.3 megohms for 31/2¢ each. Fifty 
of one value for $1.25. 1N4148 diodes for 6¢. 
75¢ postage. Free samples /specifications. 
COMPONENTS CENTER -RE, Box 134, New 
York, NY 10038 
MICRO 440 -microcomputer on one circuit 
board! Four -bit 4040 CPU performs decimal, 
binary arithmetic, logic. 256 -word memory 
on board, expandable to 8K. Board only, 
partial or complete kit, or assembled. Send 
25¢ for details, $10 (refundable) for com- 
plete documentation. COMP -SULTANTS, Inc., 
P.O. Box 1016, Huntsville, AL 35807 (205) 
837 -5100 
RADIO & TV tubes 36¢ each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 
NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. ETHCO, 
Box 741 "A ", Montreal 

Independent News Company, Inc. Is pleased to announce a Retail Display Plan available to 
all retailers interested in earning a display allowance on Radio-Electronics magazine and 
who purchase the magazines from suppliers other than Independent News Co., Inc., or the 
publisher. 

To obtain details and a copy of the formal contract please write to Director, Retail Sales 
Division, Independent News Co., Inc., 75 Rockefeller Plaza, New York, N.Y. 10019. Under 
the display plan in consideration of your acceptance and fulfillment of the terms of formal 
contract to be sent to you upon your request you will receive a display allowance of 10% of 
the cover price per copy sold by you. This plan will become effective with all issues of 
Radio Electronics delivered to you subsequent to the date your written acceptance of the for- 
mal Independent News Co., Inc. Retail Agreement is received and accepted by our Company. 



BUY ANY 10 
TAKE 15% 

BUY 100 
TAKE 25% 

O SN7400 
SN7401 
SN7402 
SN7403 
5N7404 
SN 7405 

O SN7406 
SN7407 
SN7408 
SN7409 
SN7410 

5N7411 
SN7413 
SN7414 
5N7416 
SN7417 
SN7420 
SN 741 2 

O SN7423 
SN7425 
SN7426 
SN7427 
SN 7430 
SN7432 
5N7433 
SN7437 
SN7438 
SN 7440 
SN7441 
SN7442 
5N7444 
SN 7445 

O SN7446 
O SN7447 

SN7448 
SN7450 

O SN7451 
SN 7452 
SN 7453 
5N7454 
5N7455 

O SN7460 

$.16 
.16 
.16 
.16 
.19 
.19 
.35 
.35 
.19 
.19 
.16 
.25 
.59 

1.65 
.34 
.34 
16 
45 

.29 

.29 

.25 

.29 

.16 

.25 

.49 

.34 

.34 
16 

1 .00 
70 

1.25 
.89 

1.15 
.99 
.99 

16 
.17 
.17 
.17 
.17 
.22 
.17 

SN7462 $.22 
SN7470 .29 
SN7471 .49 
SN7472 .29 

O SN7473 .36 
O SN7474 .36 

SN7475 .59 
SN7476 .39 
SN7478 .79 

O SN7480 .52 
SN7481 .99 
SN7482 .89 
SN7483 1.25 
SN7485 1.25 
SN7486 .37 

SN7488 3.95 
0SN7489 2.45 

SN 7490 .59 
O SN7491 1.10 

SN7492 .59 
SN7493 .59 
SN7494 .95 
SN7495 .79 

O SN7496 .79 
O SN741 00 1.40 
O 5N74104 .44 

SN74105 .44 
O SN74106 .52 
O SN74107 .44 

SN74108 .89 
0 5N74112 .89 

SN74113 .89 
SN74114 .89 

OSN74121 .49 

O SN741 22 .48 
O SN74123 .85 

SN74125 .59 
5N741 26 .59 

O SN741 32 1.75 
O SN 74140 2.10 
O SN74145 1.05 
O SN74148 2.25 
O SN741 50 .98 
05N74151 .75 
OSN74153 .90 
O SN74154 1.35 
O SN74155 .95 
OSN741S6 .95 
O SN74157 .95 
05N74158 .95 
OSN74160 1.35 
O SN74161 1.25 
O SN74163 1.35 0 SN74164 1.50 
O SN74165 1.50 
O SN74166 1.50 

SN741 73 1.45 
SN74174 1.39 
SN74175 1.30 
SN741 76 1.20 

SN74177 1.20 
SN74180 .95 SN74181 2.98 

OSN74182 .74 
O SN 74184 1.98 
SN74185 1.98 
SN74190 1.40 
OSN74191 1.40 
SN74192 1.25 
SN74193 1.25 

SN74194 1.20 0 5N7419 .85 
SN741961.80 
OSN74197 .90 SN74199 1.75 

SN 74200 4.95 

-va LT N $4,9S 
POW PR ICAD 

A 
Includes "A" celé nirad 
you 6-v. booked to give 19.95 you e -rua. for all types al 

The beat 
terie'made. Rechargeable. 

9- FUNCTION, 8 -DIGIT 
MEMORY CALCULATOR KIT 
It's the easiest multi- function kit today! 

Lightweight. 51/4 x :1 x 12" at heck aide l x 11,," 
front side of angular display panel black case. Nifty 
unit for business, school. home, and for the youngsters. 
Slips into any pocket. briefcase with ease. Easy -to- 
understand pictoral Instruction booklet and how-to- 
use-book. AC /DC tool 
KIT INCLUDES, case. 22 -key keyboard kit. ON -OFF 
witch (part of keyboard) PC board, driver and memory 

calculator chipa, 9 -digit 'bubble" magnifier LEI) arras, 
array cable. AC adapter jack & wires, battery cane 6 
battery card display, instruction and pictoral a tep -hy- atep construction booklet. 

uallonr 8 
BRITE 
DIGITS 

DOUBLE MEMORY 
Pereont, Constant, 
Display Restore 

4- Function 
Arithmetic 
22 KEYS! 

THE SIMPLEST! FINEST! SMALLEST! 

6- FUNCTION AC -DC 
CALCULATOR KIT! 

The entire kit let even packed mn multicolor ultra, 
tively designed boa that in Itself tolls the min) calcula- 
tue story. Kit includes: aaaaa attraction black case with red 
filter; Flea Key (type 209K -88) 18 key keyboard that 
measures only 2, /z x 2- with 2 switches. one for ON- 
OFF,n one for K constant: MAIN pe board; readout 
board: famous Cal Tech 6030 28 -pin calculator chip. 
two 75491 le driver.: 9 digit Bray. 

ac 
)ach; 9 Volt battery connector resisto.; two tran- 

islara; hack protective plate: 
n 

acy e plus,. 
easy instructions. (Less 9 volt etandard Note,' n,. ( adapter) EASIEST KIT TO BUILD 

Simplified indexing 
Mark up and Mark down 
Constant multiplication 
and division 
AC adaptor jack 
Lightweight. pocket slew 
Extra large display 
6 functions plus. minus, 
times. percentage. constant 
Floating decimal 
Chain and MIx I I tl 

% -, FM AM TUNER 
tl WITH BUILT -IN AMP 

This unit is not advertised 
anywhere! Made for 

Motorola Communications at 
the original cost of $4.50 
each (for insertion in their 
Walkie Talkie Program). 
It's a 60 -ohm imp MIKE. 
Its un excellent speaker 

- Slide -Rule Dial Covers 
(10 -watts Peak Power) 
ALL SOLID STATE! ! ! 

Never before halve we such n combination of 
AM and FM with built-in high quality at auch a low 
price. A "natural" for the economy-minded Audiophile. 
Features: Tuning Tone, ON /OFF Volume, Balance. Cir- 
cuit Switch (AM, FM, FM -AFC. phono). 2- Speaker 
.tereo effect system. 6 -ft, power cord. Phono cables. 
with hook -ups. 115 VAC, 60 cycles. No escutcheon. 
Size: 13 x 7 x 31/2" deep. Wt. 3 lbs. 

Tim 

555 
OR 

.J558 
Dual 741 

2 for $1 

<a cu a ons 

$2.50 1011 
24V FILAMENT 
TRANSFORMERS 
Scarce nd o, , -r> popular 
I15vac primary 24VCT 
secondary at 500 mils. 
Color -coded leads. 10007 
of low voltage ideas. Metal 
encased. 2ío x 2 x 2'. Wt. 

1 It,. 3 for $6 

POSTAGE STAMP 
MOBILE SPKR 
MIKE u 51.98 
ton, covering broad range 
in sound. Extremely well - 
nuuL, 

INDUSTRIAL SPEED CONTROL 54695 
A 530 item from G.E. Model 533A (made for Xerox, 
that controls home. shop and industrial lighting too! A 
very elaborate circuit for controlling many electrical 

nd electronic devices. Easily controls speeds of electric 
drills, brush type motors, etc. 116vac, rated at 1100 
watts. With variable speed or dimming control in 
heavy -duty aluminum case. 3 x 23/4 x 2. With diagram 
and hookups. 

LOWEST PRICES IN U.S.A.! 
NATIONAL 
LM -340T VR's 

$1.75 Each 

"BLASTAWAY" 
ON 1N4000 

RECTIFIER PRICES I 
Type PIV Sale 

1N4001 S010 for 4Sc 
! 1N4002 100 10 for 55c 

1N4003 200 10 for 65c 
1144004 400 10 for 75c 
1N4005 600 10 for 85c 

I 1 1144006 800 10 for 99c 
044007 1000 10 for 1.29 

4% DIGIT DIGITAL VOLTMETER 
DVM CHIP Type MM5330 by National utilizes P channel low- thresh- 

old enchaneement mode devices and inn implanted deple- 
tion mode devices. Provides Ingle circuit for 41/2 digit 
UVM. All logic for four decade counters. a divide by 
four counter, divide by two counter for over-range 
blanking, latches for all counter stages, an output ROM 
to generate BCD to 9's complement BCD of the latches 
and a module 4 counter to sequentially present each 
of decade latches thru ROM to the BCD outputs plus 
four outputs to indicate which decade is display. A 
reset for all counter otages. transfer pulse generator to 
set the latches. To 400 Khz operation. TTL compatible. 
With instruction sheets and diagram on "how -to -build 

$14.95 a 4í,j digit UVM. Ideal with dr Litronia t /z' single. 
Iyu° and dual digita. 16 -pin DIP. 

Here is what 
Poly Paks is 
Famous for... 

Fabulous 

MICROPROCESSORS! 

ROMS! RAMS! 
MEMORIES! 

8009 Microprocessor $44.00 
8080 Super 8008 250.00 
2102 1024 Static RAM 3.95 
1101 256 bit RAM 1.50 
1103 1024 bit RAM 2.95 
MM5280 1024 RAM 2.95 
MM5262 2048 bit RAM . 6.50 
2513 Character generator 12.50 
MM52030 Ersceable PROM 19.95 
MM52020 Eraceable PROM 19.95 
1702A Eraceable PROM . 19.95 
8223 Programmable ROM 2.95 

WUUV 
rnr the tiret time a ywhe e. Poly Pak 

andism introduce a 

in^euy ing he ,ron",m ai way Raw 

are. , aid .., 
1ARnt KIT rt T5 ford thee un ienstatr huy le Icf 74 .for 

ter 

ere. Who known! RE T[STE RS DO 

Marked 14 and/or with 16 a 
pin daps, y l'elude Ratea, mate, ial a to registers. 

may 
hops. count- ' ` 

7S foro" 
LUNAR us 71.98 
May include 7091, 741.a. 
703's. 660 rtes. 666 la- 
eludes marked and un 

arked, RI P% 

25 BARRELS PURCHASED FOR THIS SALE! 
BUY 'EM FROM THE "BARREL" AND SAVE! 

1MRRe. .ra4 =6. 100 for SWITCNINI MORES $1.98 
You saw thin before. 
Imagine famous switching 
diodes at thane prices! 

KIT 
RCCTIe1ERs 

100 for $1.98 
154000 series, May In- 
lad. 26, 60, 100. 200, 

400, 600. 800 and 1000v 

RIT re 40 Or 
auassacs $1.98 
All tel famous plastie pow - 
r tab type. Rew factory 

stock! All the 10 stop types. 

e ARnEL KIT n LAYSI IT E 
30 for 71.98 
Raw fallout tock, eked 
and unmarked etockm Bab- 
cock. Leach. etc. All types. 

ARnIIITrI 
votur[ CONTROL 
40 for 71.98 R 
Singles, duele, variety of 
esime, styles. bit ones - 
small onex. 

"nL "IT' "40 for W POER TAU $8 ISTORs 1.9 
NPN, plastie T0220 type 
Assorted IN numbers. 

N ARREL RIT SIS 
ISTen 

30 for $1 98 
All 4 leaders TO-18 case 

hides Ullr transistors 
toot 

manees a1T re u.nwllr E 

40 for 71.98 
M 

030 for71.98 Amasing, Include. 66kes, 
.teme, who knows? 

om transistor radio an- 

eARnl KIT es 
SCRs. TRIS. 

All stud types. east. -- em 
and voltages. 

40 for rowan Tü ara 

$1.98 IST.R. 

PNP, plastie 10220 type 
Assorted IN numbers. 
Usent RIT rae 
DISC CAPACITO.. 

100 for $1.98 
p 

Marked and unmarked. Red 
Cue type aast. valons. 

nl RIT EIS 
RRSISTOR NETWORKS 

40 for $1.90 
8y Corning Class. i 14 
Din dip paka 

RREL RIT rte w 
MOMS -"ROISTERS 

40 for $1.98 
2N to 40 pin devices, 
marked, internal factory 
numbers. eto 

Your e ojee 
Of any kit v1 

8 

Ti 

pn RITra4 
enCIf10N nSIfTOn 
200 for $1.98 
Marked and unmarked 1 /e, 
1/2, 2 watts, 

TEST 'EM 

YOURSELF 
AND SAVE! 

uN[u ,pe RIT mn 
100 for S1.98 
Merite n and u 'w in- 

orna. 
Mrs of tae 

Y tuck. 

. """ 4C ras rlxxx 
SGO forr 

Subminiature, 
rlcdes t. end 
rectifiers. Its mixed 

Every kit 
carries 

money back 
guarantee. 

[ED Revolution! 
MONSANTO! XCITON! 

LITRONIX! OPCOA! 

Cß 

5 for $1 
.340x.260 .240x.200 

Jumbo Medium 
Red Red 
Green 

U Yellow 
Yellow 

LI Green 
D Amber Amber 

Clear 

Micro .2105.125 
I Red Yellow 

Crees Amber 

Micro (Axial) MV -50 style 
MV -50 Clear 10 for $1. .- MV -55 Red 6 for $1. 

7- SEGMENT READOUT SALE! 
Up to 20 mils per seg. at SV. MANA 
All lit teto 14 -pin IC socket. 

Typo Stan Color Sale 3 for 
MAN -1 .27 Red 92.50 58.00 M MAN -3MA .12 Red .69 2.00 
MAN -4AB .27 Red 1.95 5.00 
MANS .27 Creen 1.50 4.00 
MAN -8 .6 Red 4.50 12.00 
MAN -64 .4 Red 3.50 9.00 
MAN -7 .27 Red 1.00 2.50 
MAN -8 .27 Yellow 1.50 4.00 
ALL ABOVE BY MONSANTO 

Typa Si. Color Sale 3 for 
SLA -1 .33 Red $1.95 $5.00 
SLA- 1 .33 Green 1.95 5.00 SLA 
SLA -1 .33 Yellow 1.95 5.00 
SLA -3 .7 Green 4.95 12.00 
SLA -3 .7 Yellow 4.95 12.00 
707 .33 Red 1.95 5.00 

O 704A .33 Red 1.95 5.00 
701C .33 Red 1.50 3.00 
FN11-70 .25 Red 1.50 3.00 OLA -3 A- Common Cathode, others Common Anode 

B -With bubble magnifier 
C -Plus or Minus I 

LITRONIX "JUMBO'S" 
Singles size: 1 x 3/4 x 5 /18 
Duals size: .8 s .9 x .29 
7- Segment, 25 -mils per segment 

Type Size Color Sale 3 for 
721D .5 Red $5.95 $15.00 
727E .5 Red 5.95 15.00 

O 746F .6 Red 3.95 11.00 
747 .6 Red 3.95 11.00 

D -Plus or Minus 1 plus a digit ; 1 , : digital 
E-Dual digits 
F -Plus Minus 1 

Termal odd po.tagr Relea: not 0 
PRO.. Orders: Wakefield. Masa. 1617, 245.3829 
Resalar 16 -IN Del ('ermine Si., Wakefield, Mass. 

1 aR Water Street 1 C.O.D.'S MAY 11E l'iltiSEU 
200 CATALOG On Fiber Optics, 'ICs', Semi's. Parts 

MINIMUM ORDER - $4.00 

POLY PAKS 
P.O. BOX 942R. LYNNrIELD.MA55. 01540 

Circle 89 on reader service card 
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TTL 
SN7400 S .13 5N74121 .38 

7401 
7402 

.15 

.15 
74122 
74123 

.44 

.74 
7403 
7404 

.15 

.18 
74125 
74126 

.54 

.54 
7405 
7406 

.1a 

.34 
74128 
74132 

.84 1.5 
7407 
7405 

.34 

.18 
74136 
74141 

.84 

.94 
7409 
7410 

.18 

.15 
74142 
74143 

3.70 
3.98 

7411 
7412 

.25 

.30 74145 
3.98 
.98 

7413 
7414 

5 
1.49 

2.30 
1.90 

7416 
7417 

.33 

.33 
74150 
74151 

.94 

.69 
7420 
7421 

.15 

.32 
74153 
74154 

.79 
1.09 

7423 
7425 

.27 

.27 
74155 
74156 

.79 

.79 
7426 
7427 

.24 

.27 
74157 
74159 

.89 
3.50 

7428 
7430 

.39 

.15 
74180 
74181 

.99 

.99 
7432 
7433 

.24 

.37 
74162 
74163 

.99 

.99 
7437 
7438 

.29 

.29 
74164 
74165 

1.10 
1.10 

7440 
7442 

.15 

.59 
74166 
74170 

1.35 
2.25 

7443 
7444 

.53 

.85 
74172 
74173 

6.75 
1.35 

7445 
7448 

.79 

.87 74175 
1.15 

.99 
7447 
7446 

.87 

.85 
74178 
74177 

.79 

.79 
7450 
7451 

.15 

.15 74179 
1.95 
1.95 

7453 
7454 

.15 

.15 
74180 
74181 

.79 
2.40 

7460 
7470 

.15 

.26 
74182 .69 

1.95 
7472 
7473 

.28 

.34 
74183 
74188 

1.8S 
13.95 

7474 
7475 

.34 

.49 
74186 
74190 

.73 
1.33 

7478 
7480 

.35 

.46 
74191 
74192 

1.33 
1.10 

7481 
7482 

.99 

.69 
74193 
74194 

1.10 
1.05 

7483A 
7484 

.78 
1.95 

74195 
74198 

.74 

.99 
7485 
7486 

1.08 
.34 

74197 
74198 

.69 
1.89 

7489 
7490 

2.35 .9 74199 
74221 

1.69 
1.50 

7491 
7492 

.79 .9 74248 
74247 

1.95 
1.63 

7493 
7494 

.49 

.79 
74248 
74349 

1.75 
1.75 

7495 
7496 

.74 

.79 
74251 
74265 

1.40 
.65 

74100 
74104 

1.25 
.43 

74273 
74278 

2.75 2.5 
74105 
74107 

.3 

.34 
74279 
74283 

.95 
1.75 

74109 
74110 

.74 

.54 
74284 
74285 

4.50 
4.50 

.74 
1.98 

74290 
74293 

.85 

.85 
74118 
74120 

1.33 
1.40 

74298 
74367 

1.98 
.95 

C/MOS 
C0000 S .24 CD4033 1.95 

4001 
4002 

.24 

.24 
4035 
4040 

1.50 
1.24 

4006 
4007 

1.50 
.24 

4041 
4042 

.69 

.79 
4008 
4009 

.99 

.49 
4043 
4044 

.79 
.79 

4010 
4011 

.49 

.24 
4049 
4050 

.49 
.49 

4012 
4013 

.24 .9 051 
4052 

1.S0 
1.50 401 015 1.24 

1.24 
4053 
4055 

1.50 
1.99 

4018 
4017 

.49 
1.24 

4056 060 1.99 
1.99 018 

4019 
1.24 
.49 

4086 
4089 

.79 

.35 
4020 
4021 

1.24 
1.24 

4071 078 .35 
1.24 

4022 023 1.24 
.24 

4081 
4507 

.35 
1.25 

4024 025 .99 
.24 

510 
4511 

1.24 
2.50 

4028 
4027 

1.95 
.59 

512 
4518 

2.95 
1.75 026 

4029 
.99 

1.24 
616 520 1.95 

1.95 030 .49 526 1.50 

EXAR I.C.' 
XR100K 
XR-8101 
XR6102 
XR-C101 
XII-C102 
XR-C103 
XRC104 
XR-C103 
XRC108 
XR-5200 
XR-205 
XR205K 
XR-210 
XR-210M 
XR215 
XR-320 
XR-555CP 
XR-556M 
KR-556CM 
XII-558CP 
XR-567M 
XR387C1 
XR-567CP 
X R-131 O 
XI-13106P 
XR1468C1 
XR-1468CP 
XR-14881 
XR 
XR-1469614 
XR14896 
XR-1568M 
XR15681 
XRIBOOP 
XR-220611 
XR-220611 
XR-2206C1 
XR-2208CP 
XI-2207M 
XR-22071 
XR-220711 
X6-2207C1 
XR-2207CP 
XR2208M 
XR-220611 
XR-220611 
XR-2208C1 X6-2208C 
XR-2211C1 
XR-2211CP 
XR2240M 
XR-22401 
X R-22401 
XR-224006 
XR-2240CP 
XR-2556M 
XR-2556C1 
XR.2556CP 
XI-2567M 
XR-2567C1 
XR.2567CP 

XR -Chip Custom IC Design Kit 
NPN Transistor Array Small Signal 
PNP Transistor Array 
NPN Transistor Array, Small Signal 
P NP Transistor Array, Lateral i Subttttte 
MM Transistor Array, Power 6 Sehottkey 
Diffused Resistor Array 
Diffused a Pinch Resistor Array 
B alanced Modulator a NPN, PMP Current Source 
Mult;Function IC 
Waveform Generator IC 
Waveform 
SK tor Demodulator 
F5K Modulator Demodulator 
General Purpose LL 
Timing Circuit 
Timing Circuit 
Dual Timing Circuit 
Dual Timing Circuit 
Dual Timing Circuit 
Tone Decoder 
Tone Decoder 
Tone Decoder 
Stereo Demodulator 
Stereo Demodulator 

SV Tracking Voltage Regulator 
i5V Tracking Voltage Regulator 
Quad Line Driver 
Quad Line Driver 
Quad Line Receiver 
Quad Line Receiver 
.t13 Volt Tracking Voltage Regulator 
2 
Stereo 5 Volt 

Tracking aing Voltage Regulator 

Monolithic Function 6 
Monolithic Function G 
Monolithic Function Generator 
Monolithic Function Generator 
VoltageControlled Oscillator 
Voltage Controlled Oscillator 
Voltage -Controlled Oscillator 
VoltageControlled Oscillator 
Voltage -Controlled Oscillator 
Operational Multiplier 
Operational Multiplier 
Operational Multiplier 
Operational Multiplier 
Operational Multiplier 
F51 Demodulator Tone Decoder 
FSK Demodulator Tone Decoder 
Programmable Timer Counter 
Programmable Timer Counter 
Programmable Timer Counter 
Programmable Timer. Counter 
Programmable Timer ,Counter 
Dual 55S Timer 
Dual 55S Timer 
D ual 555 Timer 
Dual 567 Tone Decoder 
Dual 567 Tone Decoder 
Dual 567 Tone Decoder 

79.00 3.5 
3.45 3.5 
3.45 3.5 3.5 
3.45 
3.45 

20.95 
8.25 

24.50 
3.89 
7.75 
4.91 
1.13 
.59 

7.91 
2.15 
1.25 
9.71 
1.37 
1.25 
2.39 
2.39 
2.50 
1.65 .25 
3 RS 
3.55 
3.20 

10.73 
5.35 
2.39 
8.35 
7.67 
4.81 
3.63 

11.50 
5.03 
5.03 
3.55 
2.85 

13.30 
8.83 
5.93 .19 
3.89 
5.67 
5.13 

14.83 
6.39 
5.39 
4.87 
3.59 
7.91 
2.63 
2.39 

12.70 
5.92 
3.66 

PLASTIC POWER 
TRANSISTORS 
TIP29A NPN lA 60V 
TIP3OA PNP IA 60V 
TIP3IA NPN 3A 60V 
TIP32A PNP 3A 60V 
T1P34 PNP 10A 40V 

NPN 25110V NP 25A 40V 
NPN 8A 60V 
PMP 66 60V 
NPN 16 250V 
NPN IA 300V 
NPN IA 350V 
NPN 2A 60V NN SA 80V 
PNP SA 100V PN 1SA 80V 
NPN 15A 80V 

T135 
TIP38 TI41A 
TIP42A 
T1147 
TIP48 
TIP49 
TIP110 
TIPI21 
TIPI27 
T1P2955 
TIP3055 

S .49 
.49 
.52 
.SS 
.99 

1.99 
2.25 
.85 
.75 
.88 
.98 
.99 
.92 

1 84 
2.02 

.89 
.85 

I.C. SOCKETS 
Pin DIL 8.18 18 Pin DIL .24 

14 Pin DIL .22 24 Pin DIL .59 

LED's & OPTO 
ISOLATORS 
DL707 7 Seg 0.3" 51.70 
DL747 7 Seg 0.63" 2.5 
RL2 Red Led .19 .23 
T1L209 Red Led .125' .19 
71L111 Opto -Coupler 1.20 
TIL220 Red Led .20 "r .24 
ILLS OptoISolator 1.2S 
IL18 Opto -Isolator 1.40 
T1L312 7 Seg. 0.3'r 1.70 
TIL313 7 Seg. O.3"r 1.70 

LINEAR I.C.'s 
LM300M 
LM3O1N 
LM30414 
LM30SN 
LM307N 
LM707 mini 
LM309N 
LM309K 
LM31ON 
LM324 
LM339 
LMSSs 
LMSS6N 
LM709CN 
LM709 mini 
LM709CN 
LM711CN 
LM 723C M 
LM723CM 
LM741CN 
LM741 

n 
, 

LM741CN 
LM747CN 
LM747CN 
LM745 mini 
LM1458N 
LM3048 
LM 3900 

Positive Voltage Regulator (metal can) .89 
eli Performance Op Amp (metal can) .3S 
Negative Voltage Regulator (metal can) .73 
Positive Voltage Regulator (metal cant .76 
Op Amp (Super 7411 (metal can) .28 
Op Amp (Super 741) (mini dip) .28 
3V 1 Amp Voltage Regulator (metal can) .99 
5V 1 Amp Voltage Regulator (TO.3) 1.39 
Voltage Follower Op Amp (metal can) 1.09 
Quad Op Amp (DIL) 1.75 
Quad Comparator (DIL) 1.75 
Timer (mini dip) .54 
Dual Timer (DIL) .99 
Op Amp (metal can) .29 
OP Amp (mini dip) .29 
Op Amp (DIL) .29 
Dual Difference Comparator (metal can) .50 
Voltage Regulator (metal can) .5 
Voltage Regulator (14 pin OIL) .54 
Op Amp (metal can) .29 
Op Amp (mini dip) .28 
Op Amp (14 pin DIL) .29 
Dual 741 Op Amp (metal can) .85 
Dual 741 Op Amp (14 pin DIL) .75 
Dual 741 Op Amp (mini dip) .29 
Dual Op Amp (metal can) .85 
Transistor Array .85 
Quad Amplifier .79 

MEMORIES 
AYS -1013P DART 
AYS -2776 Keyboard Encoder ROM 110IA 256 lit Static RAM MOS 
1403AT Dual 512 bit Dyn MOS 5,* 
1404AT Single 1024 nit Dyn MOS S 'R 
1702A 2048 Sit Erasable Elect. Reprogrammable 

Static MOS RAM 
21021 1024 Sit Static IAN MOS 
80081 n Sit Central Processing Unit 
5080 5 Sit Parallel CPU 
TMS403ONL 4K RAM 4098 Bit 

S 9.00 
19.95 
3.95 
3.75 
3.50 

23.95 
3.95 

44.00 
195.00 

19.95 

PLASTIC 
TRANSISTORS 
213415 
213583 
213584 
213565 
213586 
213587 
213588 
213589 
213840 
213841 
213843 
213702 
213703 
213704 
213705 
213706 
213707 
213708 
213709 
213710 
2143711 
2183819 
213820 
213903 
2183904 
2113903 
213906 
2144058 
214059 
218060 
214061 
214082 
218123 
214124 
218125 
218128 
2144250 
214275 
214401 
2144403 
ZN5400 
215447 
2115449 
2145525 
71543 

S.17 
.15 
.15 
.15 
.15 .I3 
.1S 
.15 
.13 
.15 
.1S 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.29 
.35 
.15 
.15 
.13 
.15 
.l7 
.17 
.17 
.17 
.17 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.22 
.16 
.16 
.39 
.39 

METAL 
TRANSISTORS 
214698 
214697 
214708 
214705 
214709 
21718 
214910 
2141131 
211303 
211304 
211305 
211420 
2141613 
211711 
211890 
211893 
212060 
212102 
2N2215A 

S .39 
.39 
.25 
.28 
.28 
.23 
.27 
.39 
.29 
.29 
.29 
.19 
.30 
.35 
.39 
.39 

2.75 
.35 
.29 

2N2222A 
2N2389A 
212484 
212857 
2M2904A 
212903 
2M2907A 
213054 
2143035 
213137 
213250 
213233 
2M3375 
2N,N66 
214038 
214234 
214237 
2145415 
215416 

.19 

.19 

.24 

.95 

.25 

.27 

.24 .9 

.69 
1.50 
.29 
.40 

4.95 
.96 
.55 
.55 
.35 

1.25 
1.50 

SCR's 
Cí0661 
C1061/1 
215061 
215082 

5.55 213053 
.85 215064 
.28 T1C47 
.30 

.32 

.34 

.38 

LOW POWER 
SCHOTTKY 
SM74L500 S .2 

74L5O1 .42 
74L502 .2 
74L503 .2 
74L504 .7 
74L5o5 .47 
74L508 .2 
741.509 .42 
741.510 .42 
741.511 .42 
74L512 .42 
741513 .84 
741514 2.22 
741.515 .42 
741.520 .42 
741521 .42 
741.522 .42 
741526 .54 
741.527 .7 
741.528 .54 
74L530 .2 
741532 .47 
741.533 .54 
74L537 .54 
74L538 .54 
741.540 .54 
741.542 1.25 
74L59 1.25 
741549 1.25 
741.551 .2 
741.554 .2 
741.555 .2 
74L573 .68 
74L574 .68 
74L575 .64 
741.576 .6N 
74L578 .68 

7415583A 2.27 
7415585 2.68 
741.586 .68 
741.590 1.25 
741.591 1.25 
74L592 1.25 
741593 1.25 
74L5954 2.27 

74L5593 2.27 
74L596 1.94 
7415107 .86 
7415109 .68 
741.5112 .68 
7415113 .68 

88 
74í.5122 .88 
701.5123 .84 
74L5125 .68 
7415128 .68 
7415132 1.56 
7415138 .68 
74L5135 1.94 
74L5139 1.94 
7415145 1.58 
74LS351 1.58 
7415153 1.94 
741.5155 1.94 
44444 56 1.94 
74L51S7 1.58 
741.5158 1.58 
741.5164 2.37 
741.5170 5.36 
7415174 2.27 
741.5175 2.27 
74L5181 6.30 
74L5190 2.87 
44444 91 2.87 
74L5192 2.87 
74L5193 2.87 

74L5194Á 2.27 
74LS193A 2.27 
74LS198 2.27 
74L5197 2.27 
74L5221 1.41 
74L5247 1.25 
74L5249 1.23 
741.5249 1.25 
7415251 1.94 
74L5253 2.27 
741.5257 1.94 
741.3258 1.94 
74LS261 8.36 
741.52118 .68 
74L5279 .84 
741.5283 2.27 
74L5290 1.25 
741.5293 1.25 

74LS295A 2.27 
7415385 .68 
741.5388 .68 
74L5367 .88 
741.5368 .68 
7415375 .84 
7415386 .88 
74L5870 6.30 

Active Electronic Sales Corp. 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 

Telephone Orders (617) 879 -0077 
MINIMUM ORDER 510.00 ADD $1.00 TO COVER POSTAGE & HANDLING 

Circle 90 on reader service card 

CANADIAN discount and factory clearouts 
catalog. Top brand stereo equipment, calcu- 
lators, test gear, CB & communications, tele- 
phones. Factory dumps -government surplus. 
Amazing bargains. Unusual items. Rush $1. 
ETCO -RE, 521 5th Ave., NYC, 10017 
SURPRISE! Build inexpensively, the most 
unusual test instruments, futuristic gadgets 
using numerical readouts! Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 
SAM's -Photofact volumes 1 -220 plus. HEFF- 
NER, 1269 Lititz Pike, Lancaster, PA 17601 

PRINTED CIRCUIT 
PHOTO ETCH KITS; DATAK PRODUCTS; 

TAPE RESIST; ALPHA NUMBERIC 
COMPONENT DESIGNATIONS; ARTWORK: 
CARBIDE DRILL BITS; BUBBLE ETCHERS 

SEND S.A.S.E. FOR FLYER 
TRUMBULL 

833 BALRA DR.,EL CERRITO,CA.94530 

FREE flexible magnetic strip with, 20 disc, or 
10 bar, or 2 stick, or 8 assorted magnets, 
$1.00. Any 5 sets, $4.50. MAGNETS, Box 
192 -FF, Randallstown, MD 21133 

USE YOUR PHONE 
You can now call us from anywhere In the country 

for only 22e (I- minute night weekend hours), so take 
advantage of our new Automatic Telephone Answering 
System. After hearing a short melody. courtesy of our 
Digital Music Composer, leave your name and address, 
and within hours we'll rush you our latest catalog of 
electronic kits, components. and novelty Items. If you're 
phone -shy or not allowed to stay up late, you can still 
write us: CORTLANDT ELECTRONICS. Inc. 

114 West Broadway; New York, NY 10013 

DIAL 964 -8044 j 

RECORDS -TAPES! Discounts to 73 %; all la- 
bels; no purchase obligations; newsletter; 
discount dividend certificates; 100% guaran- 
tees. Free details. DISCOUNT MUSIC CLUB, 
650 Main St., Dept. 3 -95, New Rochelle, NY 
10801 

A 
DIGITAL 

CROSSHATCH 
Gives professional, accurate 
Color T.V. convergence. Digital 
IC's coupled with a crystal time - 
base oscillator provide sync for 
precise horizontal & vertical 
lines. Accurate 8 x 7 dot or cross- 
hatch pattern A.C. power 2 x 33/4 

x 6 in. Wt. 24 oz. Fits in tool kit. 

COMES COMPLETE WITH ALL 
PARTS, CASE CRYSTAL AND 
GUIDE TO ASSEMBLY & USE. 

KIT 

$31.95 

COMPLETELY 
ASSEMBLED 

$41.95 

Shipping Prepaid in USA & Canada 

NY State Add Sales Tax 

PHOTOLUME CORP. 
118 EAST 28 STREET 

NEW YORK, N.Y. 10018 
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C-MOS 
1. 10up 

4000AE .26 .25 
4001AE .26 .25 
4002AE .26 .25 
4004AE 5.83 5.82 
4006AE 1.35 1.34 
4007AE .26 .25 
4008AE 1.79 1.78 
4009AE .60 .59 
4010AE .59 .58 
4011AE .26 .25 
4012AE .26 .25 
4013AE .47 .46 
4014AE 1.49 1.48 
4015AE 1.26 1.25 
4016AE .56 .55 
4017AE 1.20 1.19 
4018AE 1.49 1.48 
4019AE .52 .51 
4020AE 1.49 1.48 
4021AE 1.34 1.33 
4022AE 1.11 1.10 
4023AE .26 .25 
4024AE .90 .89 
4025AE .26 .25 
4026AE 3.72 3.70 
4027AE .60 .59 
4028AE .98 .97 
4029AE 1.27 1.26 
4030AE .44 .43 
4033AE 3.01 3.00 
4035AE 1.27 1.26 
4040AE 1.49 1.48 
4041AE 4.06 4.05 
4042AE .75 .74 
4043AE .60 .59 
4044AE .60 .59 
4047AE 3.54 3.53 
4048AE 1.43 1.42 
4049AE .52 .51 
4050AE .52 .51 
4051AE 1.34 1.33 
4052AE 1.34 1.33 
4053AE 1.34 1.33 
4055AE 2.68 2.58 
4056AE 3.43 3.39 
4060AE 1.50 1.49 
4066AE .90 .89 
4069AE .78 .68 
4071AE .26 .25 
4076AE 1.68 1.48 
4081AE .26 .25 
4508AE 2.30 2.20 
4510AE 1.98 1.78 
4516AE 2.30 2.20 
4518AE 3.28 2.98 
4520AE 1.88 1.68 
4528AE 2.302.20 
4901AE .43 .36 
4911AE 43 36 

SCHOTTKY TTL 745158N 2.40 
745160N 4.70 

74500N .45 74S74N 1.30 745161N 4.70 
74502N .80 74585N 6.10 745174N 3.30 
74503N .75 7458619 2.70 745175N 3.30 
74504N .75 745112N 2.20 745181N10.20 
7450819 .80 74811319 1.50 74518919 5.10 
7451019 .75 745132N 3.60 74319419 3.30 
74511N .65 74513319 .90 74519519 3.30 
74520N .80 74513819 2.40 74525119 2.40 
7453019 .80 745139N 2.40 745253N 2.40 
74532N .80 74614019 .90 74525719 2.40 
74540N .80 745151N 2.40 745258N 2.40 
74551N .80 745153N 2.40 745260N .90 
74564N .80 74515719 2.40 745280N 5.70 

7400N TTL 

WAVEFORM GENERATOR 
DUAL DISPLAYS 

XR205K KIT only $z5.00 
LOW NOISE OPCOA 

Here's s highly v ils lab in- SLA1 Red 2.25 
strument at a fraction of the cost OP AMP SLA 11 Green 3.50 
of conventional unit. Kit includes LM331N SLA21 Yellow 3.50 
two XR205 IC's, data & applica- V.° - 6mV SLAT Red 1.60 
rions. PC board (etched & drilled. lie ` 1000 nA LITRONIX 
ready for aseembly) and detailed lisiii 2000 nA DL80 Red 6.00 
instructions. Noir= 1,5dß DL81 Red 6.00 

$2.20 DL10 Red 6.00 
DL1OA Red 4.00 

MOM01101 Red 4.90 / DL57 Red 9.90 
7400N S. 13 7444N $1.05 7496N $.85 74161N 1.28 0161 Rad 12.00 
7401N .17 7445N .93 74100N 1.30 74162N 1.50 DL33 Red 4.00 
7402N .14 7446N 1.10 74104N 1.25 74163N 1.48 DL44 Red 6.00 
7403N .17 7447N .88 74105N .45 74164N 1.22 131402 Retl 4.00 
740419 .20 744819 1.00 7410719 .40 74165N 1.78 0L7702 01 Red 3.40 
740519 .20 7450N .15 7410919 .75 74166N 1.50 L704 Red 2.25 
7406N .30 7451N .20 74110N .72 74170N 2.60 THE SMALLEST 0L707 Red 2.35 
740719 .30 7453N .20 7411119 .92 7417319 1.55 AC /DC POWER 0L747 Red 2.50 
7408N .18 7454N .26 74114N .92 74174N 1.20 SUPPLY EVERT XCITON 
7409N .22 7455N .37 74115N .92 74175N 1.60 Only 1.70" x 1.00" x XAN72 Red 2.00 
7410N .18 7460N .25 74118N 1.51 74176N 1.30 0.85 ". output preset XAN52 Green 2.00 
7411N .27 7462N .37 74121N .37 74177N 1.50 ±5 %, nine models: 
7412N .52 7464N .37 74122N .37 74180N .73 VDC mADC Prie, 74LS 
7413N .65 7465N .37 74123N .90 74181N 3.20 6 140 741500 $50 7414N 1.80 7470N .30 7412519 .48 7418219 .75 8 115 741501 ..58 7415N .37 7471N .49 7412619 .64 7418419 2.90 
741619 .22 747219 .32 7412819 .94 7418519 2.29 10 100 

$39.80 
741502 .58 

741719 .34 747319 .38 7413219 1.74 7418819 4.90 
12 90 

ee. 
741504 .58 

742019 .17 747419 .33 74136N .92 7419019 1.49 
18 70 741_505 .60 
18 50 741 7421N .60 747519 .60 7414019 2.50 74191N 1.20 505 .63 
20 35 741509 .58 7422N .27 747619 .33 7414119 1.19 74192N 1.40 

7423N .48 747819 .55 7414519 1.08 7419319 1.00 22 25 741510 .58 
24 15 741511 .58 7425N .34 7481N .60 74148N 2.35 74195N 1.35 741511 .58 

742619 .25 7481N 1.19 7414819 2.20 7419519 .80 1044-BIT 741516 .58 7427N .31 7482N .90 7415N .99 74I96N 
742819 .52 748319 .65 74151N .75 7419719 1.80 N- Channel 741521 .58 

743219 .25 7485N 2.50 7415319 1.05 7419919 2.09 RAM 74LS27 .64 7433N .62 7486N .36 74154N 1.48 74200N 5.90 
7437N .36 7489N 2.40 74155N 1.08 74221N 1.75 26011 11.40 741530 68 
7438N .35 7490N .54 74156N 1.18 74251N 1.75 2601 -21 11.40 741532 .64 
743919 .39 749119 1.00 74157N 1.18 7427819 2.95 26028 8.00 741538 .65 

7440N .16 7492N .60 74158N 1.44 74279N .99 2602 -1B 8.00 741551 .58 
7441N .95 7493N .60 74160N 1.50 74293N .95 260228 8.00 741_554 .58 
7442N .69 7494N 1.20 74298N 2.24 MK4102P 11.40 741555 .58 
7443N .95 7495N .80 7552.1CPE 8.00 74LS73 .92 

7552.2CPE 8.00 741574 .92 

DECODED 
READ/WRITE 

RAM 
P1103 $6.20 

LOW POWER 
HIGH SPEED TTL 

74HOON .34 74H53N .36 
74H01N .25 74H54N -36 
74H02N .30 74H55N .36 
74H04N .38 741160N .36 
74H05N .37 74H61N .36 
74HOBN ,40 74H62N .36 
74H10N .36 74H71N .80 
74H11N .36 74H72N .74 
74H2ON 36 74H73N .90 
74H21N .36 74H74N .87 
74H22N .36 74H76N .90 
74H30N .36 741910119 .80 
74H4019 .36 74H102N .80 
74H50N .36 74H103N 1.10 
74H51N .36 74H106N .95 
74H52N .36 

74100N .34 
74L02N .34 
74L03N .39 
74104N .39 
74L10N .34 
74L20N .39 
74L42N 1.62 
74L51N .34 
74173N .74 
74L74N .89 
74L90N 1.62 
74L93N 1.74 
74L95N 1.62 
93100 1.50 
93L01 1.60 
93L08 3.20 
93109 1.80 
93L10 2.80 
93111 4.20 
93L12 1.80 
931_14 1.70 
93116 3.20 
93L18 3.50 
93121 1.50 
93L22 1.80 
93124 2.80 
93L28 3.70 
93L34 4.00 
93138 4.20 
93L40 6.50 
93141 6.50 
93L60 3.00 
93L66 2.70 

COMPUTER 
INTERFACE 
DM8820N 2,40 
DM8820AN 6.90 
DM8830N 2.40 
DM8831N 5.20 
DM8832N 6.00 
N8126B 4.40 
9600PC 1.30 
9601PC 1.20 
9602PC 2.10 
9614PC 2.30 
9615PC 2.40 
9616DC 5.00 
9617PC 3.50 
9620PC 4.00 
9621PC 4.00 

MEMORY 
C3101 6.50 P1101A 
P3101 4.90 P1101A1 
C3101A 7.30 1402AN 
P3101A 5.80 1403AH 
IM5501CDE 7.30 1403AN 
IM5501CPE 5.80 1404AH 
MM5560D 7.30 1404AN 
MM5560N 5.80 1405A 
DM8599N 5.80 1506 
93403PC 5.80 1507 

1602 

TWO-PHASE C2°02 
MOS CLOCK P2102 

DRIVER 
MH0026CN $5.50 

A PORTABLE 
4% DIGIT 

MULTIMETER 
FOR $299. 
A 10 MHZ 

COUNTER OPTION 
FOR $50. 

itik GENERATOR 

o 

EP9125 - --. 
9 -DIGIT DISPLAY 

$7.90 
1/8" character height 
compact, thin PC 216 Red .25 

Package 216 Yellow .30 
wide viewing angle 216 Green .30 

LEDs 
.125" dia. 
209 Red $.25 
209 Yellow .35 
209 Green 35 

.160" dia. 

OPTOISOLATORS 
MONSANTO 
MCT2 1.35 
LITRONIX 
IL1 1.30 
1112 1.40 
1116 1.80 
1174 1.35 
ILD74 1.75 
IL074 3.40 

9300 SERIES 
741576 92 9300PC 1.00 
74LS78 9301PC 1.20 
74LS 107 .92 9304PC 1.50 
7415112 .92 9306PC 6.90 
7415113 .92 9308PC 2.50 
7415114 .92 9309PC 1.60 
7415114 .38 9310PC 1.50 
7415139 2.38 9311PC 2.30 
7415139 2.30 9312PC 1.20 
741_5151 2.10 9314PC 1.30 
741_5153 2.38 9316PC 1.50 

9318PC 2.30 
7415158 2.40 9321PC 1.20 

9322PC 1.30 
74LS 1612.70 9324PC 2.00 
7415170 5.92 9328PC 2.50 
7415174 3.02 9334PC 2.95 
7415175 2.90 9338PC 3.30 
7415181 3.72 9340PC 5.00 
741_5251 2.55 9341PC 4.10 
74152533.05 9342PC 1.15 
7415260 .58 9360 °C 1.75 

9366 °C 1.75 

PREMIUM QUALITY COMPONENTS 
We've been buying and selling top quality components for nearly 
ten years. Our annual volume exceeds $3 million. 
We handle only original parts, from the world's 
leading manufacturers and our customers include 
some of the largest and most quality- conscious 
companies. Now you can take advantage of our 
component buying skills and power and select 
from a broad range of advanced circuits. 

AUDIO AMPS 
Type V W SZ Price 

LM352 6 15 1.15 1.60 
LM354A 6 27 2.80 2.50 
TAA6111312 6-15 1.15 1,60 
TAA621Al2 6-27 1.40 2.00 
18A641811 6.18 2.20 3.00 
T8A800 5 30 4.70 2.20 
TBA810AS 4-20 2.50 3.00 
TBA820 3.16 0.75 1.70 
TCA830 5-20 2.00 2.20 
TCA940 6 24 6.50 4.40 

2524V 
Recirculating 512 Bit 
Dynamic Shift Register 
1 -24 $3.40 25 up. $3.30 

MOS-LSI 

IC SOCKETS 
SOLDER 

TIN 1 -24 17 LM114H 3.00 LM311H 1.70 8 pin OIL .21 .11 2 210 LM300H 1.20 LM311D 1.90 14 pin OIL 28 25 23 LM300N 1.20 1.1311M 1.75 24 pm OIL .67 61 .55 
75107BN 2.60 LM301AH .90 LM311N 2.00 24 pin OIL .88 .81 .55 
751088N 2.30 LM301AM .80 LM312H 2.70 28 pin DIL .88 .98 .82 

40 pin OIL 1.24 .98 .89 75109N 2.20 LM301AN 1.10 LM318H 2.60 
40 pin OIL 1.24 1.112 .92 75110N 2.20 LM301M .90 LM324N 1.90 
WIRE WRAP -GOLD 7511519 2.25 LM301H .90 LM33IN 2.20 
14 pin OIL .45 .41 .37 75138N 2.95 LM302D 3.50 LM339N 3.20 
16 pin OIL .54 .49 44 7515019 3.10 LM302N 1.30 LM320 -5K 2.90 
SOLDER - GOLD 75154N 4.10 LM302H 1.50 LM320-5T 2.50 
14 pin OIL .34 31 .28 75208N 2.70 LM304H 1.50 LM320 -12K 2.90 
16 pin DIL .37 .34 .31 75234N 2.50 LM305H 1.05 LM320 -12T 2.50 

75450N 1.25 LM305AH 1.05 LM34005K 2.60 
TEFLON 75451N 1.00 LM305N 1.00 LM340'06K 2.60 

3 pin TO.5 .55 75452N 1.00 LM306H .95 LM340 08K 2.60 
4 pin TO -5 .65 75453N 1.00 LM307H .75 LM 340.12K 2.60 
6 pin TO-5 
8 pin TO .5 

.90 SERIES LM307N 1.50 LM340-18K 20 
10 pin TOS 1.40 SENSE AMPS LM308AH 5.00 LM555CMK 

2.60 
.90 

FM STEREO 752119 2.00 LM308M 1.20 LM709CH 1.45 
DEMODULATOR 7523N 

4.25 
.75 LM309K 1.95 LM7 OCH .90 XR1310 *3.20 7524N 2.00 LM310H 1.60 LM710CN .90 

4.95 7525N 4.50 LM310M _1.80 LM711CH .90 
4.95 MM 4.95 
5.40 MM404H 12.00 
5.50 MM405H 23.00 HYBRID 
4.0 MM4061-1 6.50 Nora 
5.10 MM4077H 6.50 e 
5.50 MM451H 11.40 AMPLIFIERS' 

20.00 MM454F 18.00 
20.00 MM500H 2.00 
20.00 MM506H 3.20 
5.50 MM507H 3.20 
5.50 MM55OH 690 
5.50 MM551H 5.60 
5.50 MM555H 5.60 POWLR 

.200" dia. 
220 Red 25 
220 Yellow .30 
220 Green .30 

LOW PROFILE 
226 Red $.25 
226 V allow .30 
226 Green .30 
226 Orange .30 

5053 Rad 35 
5053 Yellow .40 
5053 Green .40 
5053 Orange .40 

216 - MV5024 
5053 - MV5053 

.A MV50 Red 5.30 

1 -AMP RECTIFIERS 
10 100 1000 

1N4001 1.00 7.00 60.00 
1N4002 1.10 8.00 70.00 
1N4003 1.20 9.00 80.00 
1194004 1.30 10.00 90.00 
1N 4005 1.40 11.00 100.00 
1194006 1.50 12.00 110.00 
1194007 1.60 13.00 120.00 

PHASE- LOCKED 
LOOPS 

LM567CM Mini dip S1.70 

INTERFACE MODULES 
CV 1010 Instr. Amp.. Bipolar Input 29.00 
CY1011A Instr, Amp., Bipolar Input 49.00 
CY1020 Instr. Amp., FET Input 34.00 
CY1021 Instr. Amp., FET Input 49.00 
CV 1021A insp. Amp., FET Input 59.00 
CY2137 DAC, 10 Bit, Low Drift 39.00 
C V 2218 DAC, 12 Bit, 2 Ousel Multiplying 149.00 
CV2237 DAC. 12 Bit. Low Drift 69.00 
CV2735 DAC. 4 Digit BCD. Low Cost 79.00 
CY3035 ADC. 8 Bit. Sect. Counting, 

Low Cost 89.00 
CY3635 ADC. 3 Digit BCD, Sect. Count, 

Low Cost 119.00 

LINEAR Ks 
HwT05 NDIP NFMINI-DIP D-CER-DIP KTO3 

LM711CN .90 
LM715CH 4.30 
LM715CD 4.60 
LM723CH .90 
LM723CN .75 
LM725CH 5.00 
LM725CD 5.20 
LM733CH 1.40 
LM733CD 3.50 
LM733CN 1.30 
LM741CH .45 
LM741CD 1.25 
LM741CM .44 
LM741CN .70 
LM747CH 1.70 
LM747CN .90 
LM747CD 2.50 
LM748CM .55 
LM748CN .55 
LM777CH 2.15 
LM777CM 2.10 
LM3046CN .95 
LM3064CN 1.50 
SG4501T 2.20 
SG4501N 2.20 
LM5000K 7.50 

6.90 C2102 1 8.00 4035 
8.50 P2102 1 5.40 4102 
5.40 C2102 2 8.00 7552 
8.00 P2102 2 5.50 75521 
5.40 2505K 3.30 75522 
8.00 2512K 5.50 8102 
5.40 2521V 4.00 8102 2 
4.10 2524V 3.40 9102PC 
4.00 2525V 5.30 MM5025N 
4.00 2533V 8.50 MM5026N 

33.00 2602 4.95 MM5027N 
33.00 2602-1 5.40 MM5055N 
8.00 2602-2 5.50 MM5056N 
5.00 3341PC 8.20 MM5057N 

4034 5.50 MM5058N 

RITERSIL 8036 
PRECISION WAVEFORM 

GENERATOR & VCO 
For simultaneous sine, s9ua.e 
and Mengel.. wavefor ms G.001 
Hz to 1MHz. 

Part No. 1-9 1Up 
8038CCPD $3.90 53.70 

75107 

SI 1010G 10W $6.40 
SI 1020G 20W 9.90 
51.1030G 30W 18.70 
SI 1050E 50W 24.90 
511050G 50W 24.90 

XR 215 PRASE 
LOCKED LOOP 

For FM or FSK demodulation, 
freq. synthesis and tracking fil 
ter application. 5 to 26V from 
0.5Hz to 35MHz. Accepts ana- 
log signals 300mV to 3V. In. 
terfacas with DTL, TTL & ECL 

1.9 25 up 
$6.56 $5.74 

TRANSISTORS 
8U204 3A 1300V $4.14 
BU205 3A 1500V .95 
BÚ206 3A 1700V 5.94 
BU207 6A 1300V 5.85 
B1/208 6A 1500V 6.93 
BU209 6A 1700V 8.64 

MINIMUM ORDER 510.00. Add51.00 to cover postage and handling. 
SEND CHECK OR MONEY ORDER TO: 

California residents add 6% ales tax 

Interdesign 1101: O. 1 Hz 2MHz 
0 5V Output, var width line or 
battery operation. $159.00 

MAIL ORDER: P.O. BOX 2208R, Culver City, CA 90230 
Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 

Phone Order: 1213) 641 4064 

K POWER REGULATORS 
LM335K 5V,600mA 2.40 
LM336K. 12V, 5OOmA 2.90 
LM337K: 15V, 450mA 2.90 

COM2601 ` 
USRT 

UNIVERSAL SYNCHRONOUS 
RECEIVER/TRANSMITTER 
from Standard Microsystems 

STR. BSC. b. sync and interleaved bi sync modes 
of operation fully programmable full or half 
duplex operation fully double buffered directly 
TTL compatible .high speed operation low power 

PRICE: 1 -9 10 up 
COM 2601 $30.00 $24.00 

in v; 1- 7IS 3I t: ` 1 UART 

UNIVERSAL ASYNCHRONOUS 
RECEIVER/TRANSMITTER 
from Standard Microsystems 

Direct TTL compatibility full or half duplex oP- 
wation fully double buffered fully program- 
mable high peed operation tri -state outputs 

PRICE: 1.9 10 up 
COM2502 $13.20 510.60 
COM2502P 8.00 6.85 

SPECIFICATION SHEETS: 8.25 ea. 

Circle 92 00 reader service card 



VOICE descramblers: external and built -in 
models for scanners, priced $18.95 up. Radar 
detectors, automatic recording phone patch, 
Scanmate, tone encoders and decoders, 
digital probe, Jinni, alarm sounders, tele- 
phone coupler, etc. Send 25 cents for our 
new catalog. KRYSTAL KITS, Box 445, 
Bentonville, AR 72712 

NEW! VENTED TUNNEL TIPS 

111.1111.1.11111 
SOLDER DESOLDER RESOLDER WITH 
THE SAME SOLDERING IRON. 
ONE HAND OPERATION. 
NO ACCESSORIES NEEDED. 
IRON COMPLETE WITH EXTRA TIP $7.50 

GUNMASTER, BOX 743, KINGS PARK, N.Y. 11754 

BURGLAR alarm dialing unit automatically 
calls police. $29.95. Free literature. S&S SYS- 
TEMS, Box 12375G, North Kansas City, MO 
64116 

TELEVISION servicing manuals, $4.00. Sam- 
ple typical volume $1.00. SUPREME PUBLI- 
CATIONS, 1760 Balsam, Highland Park, IL 
60035 

PARTS! 
pE Senil Fo: iteff 

CORNELL'S 
New Color 

Catalog 

CORNEI I TUBES! 
be 

3 p 
Iuer De 

36 e 

ORGE ERIE 
If Nor SHIPPED 

Prs Ne. Items IN LOTS OF 100 IN :4 COURS' 

IE 0 CALIF. 92105 

7400 SERIES T.T.L. 

PINOUT HANDBOOK 
COVERS ENTIRE 5400/7400 SERIES D I.P I.C.'S 
PIN CONNECTIONS - FUNCTIONAL e[G 
CROSS REFERENCE - ONLY $3,35 PROM 

TIC PINOUT HANDBOOK IMB ASSOCIATES. INC 
1922 REPUBLIC. SAN LEANDRO CAL @EST? 
INCC 30, POTS CALIF RES ADD 20e SCI TARI 

INTEL 8080 CPU $165.00 
8008 8 BIT MICRO PROCESS- 
ING CHIP (with Data Book) $ 35.00 
2102 -2 1024 BIT RAM S 3.95 
5202A UV PROM $ 19.00 
MM5203 UV PROM $ 19.00 
1702A UV PROM $ 19.95 
MINIATURE TRIM POTS 
5K, 10K, 25K, 50K, 100K, 200K 
$.75 ea. 342.00 
MULTI -TURN TRIM POTS 
Similar to Boums 3010 style, )(," 
z fie" X 14 "; 50, 100, 2000, 5000 
ohms $1.80 

LIGHT ACTIVATED SCAB 
10.18, 20(N 1A $1.75 

PRINTED CIRCUIT BOARD 
41/2 x 61/2 single sided epoxy 
board, 's." thick, unetched 
$.50 ea. 5/S220 

4 WATT IR LASER DIODE $7.95 
2N 5460 P FET f .45 

TRANSISTOR SPECIALS 
2N1546 PNP GE 70.3 f .95 
2N5086 PNP Si TO-92 4/51.00 
2N4898 PNP 10.66 5 .60 
2N404 PNP GE TO-5 5/51.00 
2N3919 NPN Si 10.3 RF 51.50 
MPSA13 NPN Si TO.92 
2N3767 NPN Si T0-66 
2N2222 NPN Si TO-18 
2N3055 NPN Si 70.3 
2N3904 NPN Si TO-92 
2N3906 PNP Si TO.92 
2N5296 NPN Si TO-220 
2N6109 PNP SiTO.220 

3/51.00 
f .70 

5/$1.00 
.80 

5/S1.00 
5/51.00 

f .50 
S .55 

2N3866 NPN Si TO.S Si RF POWER S .75 I 

MJ2252 NPN Si 10.66 $ .90 I. 

2N3638 NPN Si TO-5 5/51.00 I 

2N6517 NPN TO-92 SI 3/51.00 

C/MOS (DIODE CLAMPED) 
74CO2 S .55 CD4019 5 .58 
74C10 S .60 CD4022 51.25 
74C157 52.15 C04023 5 .30 
CD4001 5 .30 CD4024 $1.00 
CD4002 S .30 CD4025 5 .3l 
CD4006 $1.50 CD4026 $1.67 
CD4007 S .30 CD4027 51.2) 
CD4009 5 .67 CD4028 51.09 
C04010 í .65 CD4029 51.42 
CD4011 S .30 CD4030 $ .30 
CD4012 f .30 CD4035 $1.42 
CD4013 f .53 CD4042 $ .84 
CD4015 51.17 CD4046 52.50 
CD4016 S .65 CD4047 $3.10 
CD4017 51.35 CD4050 S .58 
CD4018 51.25 CD4055 $2.70 

CAPACITORS D0.33 -A 3 DIG. LED Full Wave Bridges 
35V at .47 of TANT 5 /$1.00 ARRAY READOUT $1.65 

PRV 2A 6A 25A 35V at 6.8 of TANT 3/51.00 MAN -1 READOUT $1.75 
20V at 150 of TANT ..5 .40 MAN -3 READOUT $1.00 200 .95 1.25 4.00 
6V 30 of TANT 5/51.00 MAN -4 READOUT $1.30 400 1.15 1.50 5.00 
12V 200 of ELEC S .30 MAN -7 READOUT $1.25 

600 1.35 1.75 6.00 200V 4.7 of ELECT $ .30 SLA -3 $4.50 
71$ 73 N FET $ .45 CD201 100)(100 IMAGE SENSOR CD 110 LINEAR 256 XI BIT SELF 
2N 4891 UIT f .45 CHARGED COUPLE DEVICES SCANNING CHARGED COUPLED 
ER 900 TRIGGER DIODES 4/51.00 USED IN SOLID STATE CAM- DEVISE, WITH DATA $125.00 
2N 6028 PROG. NIT . 

$ .15 ERAS, WITH APPLICATIONS. 1 

$ 145.00 SANKEN AUDIO POWER AMPS 
VERIPAX PC BOARD 

This board is a '1A." single sided 
paper epoxy board, 442"u61h ". 
DRILLED and ETCHED which IA3. oit Digital Volt Meter 
will hold up to 21 single 14 Rit. Kit eantamr Imes. Circuit 
pin IC's or 8, 16 or LSI DIP 

`ehem.. Pt Boards, LED Dis - 

IC's with busses for ower 
plays. Regulator. Resistors, t'a- 

P parieur. and Transistor. (luter 
supply connector. $5.25 case and Imiter) not supplied. 

Accurate to -t one muni. has 
range of 1 nn to 1.999 V D. 
Oberall dimensions 1r/a" X 3" X 

5 ". 862.00 

FPA 711.7 LEVEL Diode Array Si 1010 G 10 WATTS S 8.90 
Si 1020 G 20 WATTS $14.95 

Optical Tape Readers ....55.95 
Si 1050 G 50 WATTS $24.95 

RED /GREEN BIPOLAR LED ....51.30 
MT -2 PHOTO TRANS S .60 
MV 5053 YELLOW GREEN 

OR ORANGE LED ea. .35 
RED GAP OSL -3 LED .20 
14 PIN DIP SOCKETS 40 
16 PIN DIP SOCKETS S .50 
MOLEX PINS 100 /51.00 

1000/$s.00 
8 PIN MINI DIP SOCKETS S .32 
10 PIN T0.5 TEFLON 
PC SOCKETS S .80 

10 WATT ZENERS 
3.9, 4.7 OR 18V 5.75 EA. 
1. WATT ZENERS 5.6, 
10, 12, 15, 18, OR 22V 5.40 EA. 

Silicon Power Rectifiers 
PRV lA 3A 12A 50A 

100 .06 .14 .30 .80 
200 .07 .20 .35 1.15 
400 .09 .25 .50 1.40 
600 .11 .30 .70 1.80 
800 .15 .35 .90 2.30 

1000 20 .45 1.10 2.75 

REGULATED MODULAR 
POWER SUPPLIES 

- 1SVDC AT 100ma 
115VAC INPUT $24.55 

SVDC AT IA, 115VAC INPUT $19.95 
12V .5A $24.95 

IN 4148 IIN914) 14/S1.00 
1103 1024 bit RAM $4.75 
NEC 6003 2048 bit RAM $9.50 
1101 256 bit RAM $1.75 
8223 PROM $4.75 
7489 RAM $2.40 SPTD Min. Pogule Switch $1.50 
Terms: FOB Cambridge, Mass. Send CT7001 CALENDAR ALARM 
Check or Money Order. Include 

CLOCK CHIP $6.95 
Send 20c for our catalog featuring 

. Postage. Minimum Order $5.00. Transistors and Rectifiers 
COD's 520.00. DPDT MKT. Poggle Switch $2.25 145 Hampshire St., Cambridge, Mass. 

LINEAR CIRCUITS 
LM 309K 5V lA REGULATOR $1.50 
723 -40 +40V REGULATOR.. $ .58 
301/748-Hi Per. Op. Amp. 5 .30 
LM 320 -5 or -15 V REG. $1.75 
741A or 741C OP. AMP. 5 .31 
709C OPER. AMP. f .25 

25 
TTL IC SERIES CA HI 73047 H PERF. OP AMP S .95 

74L00- .30 7476- .45 CA 3089 FM IF SYSTEM $3.25 
7400- .14 7480- .60 3401 -5. 8. 12, 15, 18, 24V 

POS. REG. TO -220 $1.75 
101 OPER. AMP. Hl PERFORM 5 .75 
LM 308 Oper. Amp., Low Power $1.05 
747 -DUAL 741 65 
556 -DUAL TIMER 1.30 
537 -PRECISION OP. AMP. $2.60 
LM 3900 -QUAD OP. AMP f .49 
LM 324 -QUAD 741 51.70 
560 -PHASE LOCK LOOP $2.50 
561 -PHASE LOCK LOOP $2.50 
565 -PHASE LOCK LOOP $1.75 
566 FUNCTION GEN. $2.50 
567 -TONE DECODER $2.00 
703 -RF -IF AMP. S .41 
8038 IC VOLT CONT. OSC $4.50 
LM370 -AGC SQUELCH AMP. $1.15 
555 -2 us -2 HR. TIMER S .65 
553 QUAD TIMER $3.50 
FCD 810 OPTO- ISOLATOR $1.35 
1456 OP. AMP. f .95 
1458 DUAL OP. AMP S .65 
LM 380 -2W AUDIO AMP. $1.29 
LM 377 -2W Stereo Audio Amp. $2.50 
LM 381- STEREO PREAMP $1.69 
LM 382 -DUAL AUDIO PREAMP $1.69 
LM 311 -HI PER. COMPARATOR f .95 
LM 319 -Dual Hi Speed Comp. $1.15 
LM 339 -QUAD COMPARATOR $1.25 

TRIALS SCR'S 

7401- .17 7483- .80 
7402- .14 7485 -1.10 
7403- .17 7486- .40 

7490- .60 
7491 -1.00 
7492- .75 
7493- .60 
7495- .80 
7496- .85 
8267 -1.95 

74107- .40 
74121- .50 
74123- .90 
74125-- .65 
74126- .70 
74150- .99 
74151- .84 
74153 -1.05 
74154 -1.49 
74155 -1.05 
74157 -1.17 
74161 -1.25 
74163 -1.45 
75164 -1.75 
74165 -1.75 
74173 -1.55 
74175 -1.60 
74177 -1.50 
74181 -3.00 
74192 -1.40 
74193 -1.28 
74195- .80 
74196 -1.85 
75491 -1.10 

7404- .21 
7405- .20 
7406- .35 
7407- .37 
7408- .18 
7409- .22 
7410- .17 
7411- .27 
7412- .45 
7413- .72 
7414 -1.75 
7416- .37 
7417- .37 
7420- .17 
7425- .36 
7426- .27 
7427- .31 
7430- .17 
7432- .27 
7437- .36 
7438- .35 
7440- .17 
7441- .95 
7442- .90 
7445 -1.05 
7446 -1.10 
7447 -1.00 
7448 -1.00 
7472- .33 
7473- .38 
7474- .35 
7475- .60 

PRV lA l0A 25A 1.5A 6A 35A 

100 .40 70 1.30 .40 .50 1.21 

200 .70 1.10 1.75 .60 70 1.60 

400 1.10 1.60 2.60 1.00 1.20 2.20 

6.00 1.70 2.30 3.60 3.00 

1)1 
SOLID STATE SALES 
P. 0. BOX 740 
SOMERVILLE MASS 02143 TEL 617 547 4005 

WE SHIP OVER 95 

OF OUR ORDERS THE 

044 WE RECEIVE THEM 

RADIO control receivers & transmitters sin- 
gle & dual channel, surplus equipment, sche- 
matics supplied, priced very reasonably. 
Write for price list & information, F. P. INC, 
1700 Niagara St, Buffalo, NY 14207 

CASSETTES 
Plain white cassette labels. Norelco cassette clean- 
ers, famous brand cassettes. Send for open reel and 
cassette discount catalog. 1.9 10.99 100 1000 10M 

Cassette Labels (Multiples of 10) .02 .015 .01 .006 
Norelco Cassette Cleaner .65 .60 .55 .50 .45 
10" Metal, NAB 

Hole, Used Reel 1.00 1.00 .90 .80 .75 
'Scotch Cassette SC9OHE 2.72 2.55 2.44 
"Buy 10, SC9OHE, get 5 free. 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
At last! M open reel Catalog, indicting titles, sonos, etc. of 95 long 

play, 2 -3 hour albums by American Airlines or Ampex 4 track stereo 
tapes. Send $1.00 -and we will also mai you a 140 -page Harrison 
stereo tape guide -so you'6 get both for SI .00-and this $1.00 is 

refundable on your first $10.00 purchase of open reel 

stereo tapes at our 30% discount 
Rini GM tu "Spirit" De Mas AIM The Address Te Pneu It 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

FREE flyer. Semis, components, electronic 
hardware. Lowest prices. VANGUARD ELEC- 
TRONICS LTD., Box 1193, Edmonton, Alberta, 
Canada T5J 2M5 
QUALITY military and industrial surplus elec- 
tronic materials at bargain prices. 100% 
clean. No junk or rejects. Free flyer. U.S. 
only. X- TRONIX, Box 444, Baker, OR 97814 
DYNACO -A -R, transistors, repairs- boards & 
units, speaker service. Send for prices & 
details. BEAR ELECTRONICS, 177 -RE, Hill - 
crest Road, Mt. Vernon, NY 10552 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que. Canada, H3C -1H8 US Inquiries 

PLANS & KITS 
CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes re- 
quired. No electronic experience necessary. 
Illustrated plans $2.00. SANDERS, Dept. A -25, 
Box 92102, Houston, TX 77010 
CIRCUIT collections: 20 useful circuits you 
can build. Includes schematics, parts list, 
description, $3.98. RJE COMPANY, 28 Park 
Street, Jamestown, NY 14701 
FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind syn- 
thesizers, wind chimes, many others. PAIA 
ELECTRONICS, Box B14359, Oklahoma City, 
OK 73114 
BUILD that electronic organ you always 
wanted at a price you can afford. Third edi- 
tion of "Organ Builder's Guide ", pictured 
product kit line, circuits, block diagrams, 
design rationale using IC divider and inde- 
pendent generators with diode keying. $3.00 
Postpaid. Also, free brochure on keyboards. 
DEVTRONIX ORGAN PRODUCTS, Deot. B, 
5872 Amapola Drive, San Jose, CA 95129 
DIGITAL lab equipment plans. Instruction 
manuals: frequency dividers, logic decoders, 
others. Free info. T. WONG, 103 E. Broadway, 
New York. NY 10002 
UNIVERSAL TTL /DTL /CMOS IC tester 
100,000 test operations in 0.66 seconds. Will 
test 16/14 pin digital IC's; Circuit is easy to 
understand and build. IC's needed cost less 
than $20.00: All are TTL. Plans $1.35; NORTH - 
STAR ENGINEERING, 3617 North Crede 
Drive, Charleston, WV 25302 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list nowt 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 
IMAGE converter tubes 6032, 6929 or other 
IR filters or surplus. ELECTRONIC TRADING, 
No. 5 -17, 1-chm, Hongo, Bunkyo, Tokyo, 
Japan 

Red 
The 

Cross. 



LINEAR INTEGRATED CIRCUITS 
1.24 

GENERAL PURPOSE AMPLIFIERS ú8p 
5L2018 GP ampld.*r 4.01 151 101 
SL201C GP amplifier 1.87 1.64 1.40 
MATCHED NPN TRANSISTORS 
SL301A Matched pair 2.72 2.46 1.40 
SL 30113 Matched pair 230 2.01 1.72 
SL303A Matched triplet 547 478 409 
SL3038 Matched triplet 3.93 3.43 2.93 
SL3058 Dual matched pans 7.37 6.44 552 
SL3128 Matched pair w /til 2.85 2.56 2.27 
SL354B Matched quad 4.22 170 3.17 
SL36OC 2.5GH. matched pr. 10.93 856 518 
SL362C 2.5011Z low noise pr. 16.26 14.20 1214 
SL3045C Transistor array 2.77 2.3 2.09 
SL3145C 2.5GHz trans array 14.78 12.94 11.09 
AUDIO CIRCUITS 
SL14A 3W audio amplifier 422 170 117 
SL415A 5W audio amplifier 5.49 4.81 4.12 
POWER CONTROL CIRCUITS 
SL440 Power control cucu it 549 481 412' 
TRANSISTOR ARRAYS 
SL3046 F rve transistor 1.85 1.61 1.37 
LINEAR RF AMPLIFIERS 
SL501A RF ampldi.r 19.25 1584 1444 
SL5018 RF amplifier 591 517 444 
5L5024% RF amplifier 14.55 13.0411.54 
SL5O2B RF amphf ier 3.88 3.49 3.09 
SL503A RF amplifier 1550 1478 13.07 
SL503B RF amplifier 4.12 170 127 
SL551A RF amplifier 18.82 1687 14.92 
SL5518 RF amplifier 589 5.28 4.67 
SL552A RF ampli) ier 18.82 16.87 14.92 
SL552B RF amplifier 5.89 5.28 467 
SL553A RF amplifier 21.09 18.90 1571 
SL5538 RF amplifier 6.28 5.62 496 
SL510C RF d*tb video amp. 25.34 22.18 19.00 
SL511C RF date& video amp. 25.34 22.18 19.00 
LIMITING WIDEBAND AMPLIFIERS 
SL521A L,mitin9 RF amp. 27.72 2426 20.80 
SL5218 Limiting RF amp. 17.58 15.58 13.57 
SL521C Limiting RF amp. 1059 9.27 7.95 
SL571A Limiting RF amp. 37.80 33.08 28.35 
SL5718 Limiting RF amp. 2139 20.46 17.53 
SL571C Limiting RF amp- 17.48 1529 13.09 
SL525C Wideband ampli) is. 5.80 5.20 4.60 
SL530C Logarithmic amp. 17 58 1558 1157 
SL550C 200MH/ wideb8 arm 26. 19 21.81 18 16 
SL1030C 200MHz widebb errp29.57 25.87 22.18 
RADIO COMMUNICATIONS CIRCUITS 
SL610C RF amplifier 407 156 106 
SL611C RF amplifier 4.07 156 3.06 
SL612C IF amplifier 407 3.56 3.06 
SL613C Limiting amp /dal. 8.66 7.58 6.49 
SL620C VOGAD 6.15 5.39 4.62 
SL621C AGC 9en.r.tor 6.15 5.39 462 
SL622C AFarrp/VOGAD 15.21 1131 11.41 

sideton. amplifier 

EXAR Ks 

PLESSEY SEMICONDUCTORS 
SL623C AM dal /AGC amp/ 11.19 9.79 

988 damod. 
SL624C Mu6,mbd riot AF amp 5.70 5.00 
SL63OC AF amplifier 3.85 138 
SL640C Dbl. bal. modulator 7.55 6.60 
SL641C Receiver miar 7.55 6.60 
SL645C Square law davit* 7.55 6.50 
SL650B Mod. /phase loc. loop 10.86 9.31 
SL650C Mod. /pha loc. loop 6.80 5.83 
SL651B Mod. /phaM loc. loop 12.06 10.34 
SL651C Mod. /phase loc. loop 7.56 6.84 
OPERATIONAL AMPLIFIERS 
SL701B Op. amplifier 7.13 523 
SL701C Op amplifier 156 112 
SL70213 Op. amplifier 7.13 6.23 
SL702C Op. amyl if jar 156 3.12 
SL717A Dual comparator 10.35 9.06 
SL717C Dual comparator 6.57 5.76 
SL751B Op. amplifier 537 7.50 
SL75IC Op. amplifier 4.81 4.30 
TELECOMMUNICATIONS CIRCUIT 
SL1001A Linear motl /damod. 122 2.83 
SL10018 Limar motl /damod. 3.22 2.83 
5L10206 Lin. amp remos DC 7.15 526 

control 

8.40 SP 10068 Dual 4I/P OR/NOR PM 1.71 
SP10078 Triple 3 I/P NOR gate 1.71 

4.28 SP10088 Trip!. 31 /P NOR 9ase1.71 
2.90 SP10098 Triple 3 I/P NOR pate 1.71 
5.65 SP101OB Quad 2 I/P NOR pate 1.71 
5.65 SP1011B Quad 2 I/P NOR gate 1.71 
5.65 SP1012B Quad 2 I/P NOR gate 1.71 
7.76 SP1023B Duel 4 I/P clock drive 2.80 
4.86 SP1039B PECL to set. bob Para 507 
8.62 SP 12048 Dual 4 PO OR/NOR gzw 2.17 
540 SP 12058 Dal 4 114 OR/NOR pose 2.17 

SP 12068 Du14 I/P OR/NOR 5aft 2.17 
5.39 SP1207B Triple 31 /P NOR gate 2.17 
2.67 SP12088 Triple 3 I/P NOR 9a.2.17 
5.39 SP12099 TipN 3 I/P NOR gate2.17 
2.67 SP12116 Quad 2 I/P NOR gate2.17 
7.76 SP1223B Clued 4 1/P clock driv.3.50 
4.94 SF12396 PECL to =Lbw Pas 7.60 
563 PECL III - SP1600 SERIES 
3.80 SP16608 Dual 4 I/P gate Hi 215.00 

SP16626 Dud 2 PP NOR gate 1550 
2.3 Hi -Z 
2.43 SP 16648 Quad 2 LP OR gala 16.50 
5.36 Hi -2 

SP16708 Single D F/F Hi Z 27.00 
SP8000 SERIES HIGH SPEED DIVIDERS 
SP8600A - at 250MHz 25.20 21.60 1800 
SP86008 - at 250MHz 11.06 9.48 7.90 
SP8601A - at 150M14Z 15.96 1168 11.40 
SP86018 - at 150MHz 10.08 8.64 7.20 
SP8602A - 2 at 500MHz 95.00 81.3 67.86 
SP86028 - 2 at 500MHz 
SP8603A 4 2 at 400MHz 
SP86038 -2 at 400MHz 
SP8604A -2 at 300MHz 
SP86048 - 2 at 300MHz 
SP86078 -2 at 600MHz 
SP86138 44 at 700MHz 
SP86146 -4 at 800MHz 
SP86156 4 at 900MHz 
SP8616B - at 1GHz 

TELEVISION CIRCUITS 
5ÁA570 Limit. IF amp /FM dot 4.22 4.22 130 
SAA661 Limit IF as$FM dot 4.73 4.73 3.70 
SAA700 Signal processor 10.14 10.14 7.92 
S8Á550 Signal processor 10.14 10.14 7.92 
554750 Limit IF anp/FM dal 4.73 4.73 3.70 
SL432 Limit. IF orIVFM dal 473 473 170 
SL437C IF & AGC for 1152 13.52 1056 

PNP tuners 
SL437D IF & AGC for 13.52 13.52 10.56 

NPN tuners 
SL442 Swatch mode tower 9.24 7.92 560 

supply control 
SL450 Power sup. &SY, .011.09 9.50 7.92 
SL456A TV IF system 7.39 534 5.28 
SL4568 TV IF system 7.39 6.14 5.28 
SL457A TV IF system 7.39 6.34 5.28 
SL4578 TV IF system 7.39 6.34 5.28 
SL901 Color demodulator 10.14 10.14 7.92 
SL917 Color decoder 13.52 13.52 10.56 

DIGITAL INTEGRATED CIRCUITS 
Descri taon 1 -24 25 -99100 up 

PROCESS CONTROL CIRCUITS 
SP520 Gray code counter 1194 12.49 11.04 
SP521 Binary rate multip. 13.94 12.49 11.04 
SP522 Phase loC.d .& mn. 1194 12.49 11.04 
PECL II - SP1000 SERIES 
SP 100413 DWI 4IP OR/NOR as 1.71 1.48 1.25 
SP 10058 Dal IP OR/NOR soft 1.71 1.48 1.25 

FLAT PACK 

5P8641A - 10/111EC11 at 
i50MHz 

32.20 27.60 2aoo 

SP86418 10/11 (ECL) at 19.04 16.32 1160 

1.48 
250MHz 

1.25 SP8642A -10/111ECL) at 58.80 50.40 42.00 
1.48 
1.48 

1.25 300MHz 
1.25 SP86428 - 10/11 (ECU at 25.20 21.60 18.00 

1.48 
1.48 

1.25 300MHz 
1.25 SP86438 - 10/11 1 E C L 1 at 35.00 30.00 2500 

1.48 1.25 350MHz 
1.48 1.25 SP86508 - 16 at 600MHz 70.00 60.00 50.00 
2.40 2.00 SP8651 B - 16 at 500MHz 5120 4550 38.00 
5.20 4.33 SP86528 - 16 at 400MHz 42.00 36.00 30.00 
1.86 1.55 SP8655A - 32 at 100MHz 63.00 54.00 45.00 
1.86 1.55 SP86556 - 32 at 100MHz 21.00 1800 15.00 
1.86 1.55 SP8657A - 20 at 100MHz 6100 5400 4500 
1.86 1.55 SP86578 - 20 at 100MHz 21.00 1500 15.00 
1.86 1.55 SP8659A - 16 at 100MHz 53.20 45.60 38.00 
1.86 1.55 SP86598 - 16 at 100MHZ 18.90 1520 1150 
1.86 1.55 SP86658 - 10 at 1.00HZ 98.00 8400 70.00 
3.00 2.50 SP86668 - 10 at 1.1GHZ 107.80 92.40 77.00 
651 5.42 SP866713 - 10 at 1.20MZ 119.00 10200 85.00 

SP86706 48 at 600MH z 6100 5400 45.00 
12.00 10.00 SP86718 - 8 at 500MHz 19.00 42.00 3500 
1120 11.00 SP86729 -8 at 400MMz 37.80 32.40 27.00 

SP8685A - 10'11 at 500MHZ 11520 9860 8100 
1120 11.00 SP86858 410/11 at 500MHz 35.00 30.00 2500 

SP8690A - 10'11 at 100MHz 6100 5400 4500 
21.60 1500 SP86908 410'11 at 100MHz 1860 16.8014.00 

71.68 61.44 51.20 
20.29 1139 14.49 
3458 29.64 24.70 
15.40 1320 11.00 
40.99 3514 2828 
49.00 42.00 35.00 
56.00 48.00 4000 
67.20 57.60 48.00 
81.20 69.60 58.00 

SP8616D - 4 at 950MHz 74.20 6160 5100 
SP86206 - 5 at 400MHz 4592 39.36 32.80 
SP86218 - 5 at 300MHz 31,78 27.24 22.70 
SP86226 - 5 at 200MHz 25.13 21.54 17.95 
SP86306 - 10 at 600MHz 69.82 59.84 49.87 
SP863013 - 10 at 550MHz 58.80 50.40 42.00 
SP86318 - 10 at 500MHz 53.20 4560 3800 
SP86328 - 10 at 400MHz 42.00 36.00 30.00 
SP86348 - 10 (BCD) w 70DsIHZ 81.20 69.60 58.00 
SP863513 - 10 (BCD) w E0000 70.00 60.00 50.00 
SP86368 - 10 (BCD) at 50Ov1HZ 60.20 51.60 4100 
SP8637 e - 10IBCDI w 40DdHZ 50.40 4120 36.00 
SP8640A - 10/11 I E C L I at 2800 24.00 20.00 

200MHz 
SP86408 - 10/11 (ECL) at 12.99 11.14 9.28 

200MHz 

1.9 0 10 uP 100 uP X R 2206P XII 100K XR -chip dust. IC des. kit 580.00 sso.00 S80.00 XR 2206CN 
xR 6101 NPN trans. awry, on s19. 150 3.50 3.50 XR- 2206CP 
X R 6102 PNP array 3.50 150 3.50 XR -2207M 
XR.C101 NPN array. ver. sip. 3.50 150 150 HR 2207N 
XR -C102 PNP array, lat. b subs 150 150 150 XR -2207P 
OR C103 NPN array. pore bschottky 150 150 150 OR R- 2207CN 
XR C104 Diffused resistor array 3.50 3.50 3.50 XR .2207CP 
OR C105 Diffused &Pinch Nisi. array 3.50 150 3.50 OR 2208M XR -C106 Bal. rood.&NPN,PNP cur. source 3.50 3.50 3.50 Xn 2208N 
XR 5200 
OR 205 
OR -205K 
XR -210 
OR -210M 
OR 215 
OR 320 
XR -555CP 
OR 556M 
OR 556CN 
XR -556CP 
OR -567M 
OR 567CN 
OR-567CP 
OR 1310P 
X R 1310E P 

OR -1468C4 
OR 1468CP 
OR 1488N 
OR 1488P 
OR- 1489AN 
XR I489AP 
XR 1568M 
OR 1568N 
OR 1800P 

Multi- function IC 
Waveform gen. IC 

28.00 
8.40 

Waveform gen. kit 25.00 
F56 mod. dan,od. 5.20 
FSK mod. damod. 10.40 
Gen. purpose PLL 556 
Timing circuit 
Timing circuit 

1.52 
1.07 

Dual timing circuit 10.56 
Dual timing circuit 2.88 
Dual timing circuit 
Tone decoder 

1.82 
1286 

Tone decoder 1.84 
Tone decoder 1.68 
Stereo tlemod. 3.20 
Stereo demOd. 3.20 
+5V tracking VR 3.84 
45V tracking VR 2.54 
Quad line driver 5.76 
Goad lin drver 5.20 
Quad line rec. 4.80 
Ouad lin* rec. 432 
415V track. VR 14.32 
415V track. VR 7.20 
Steno decoder 120 

2N173 2.15 2N877 2.50 2N1921 
2N I78 1.00 2N894 2.00 2N1924 
2N293 
2N2936 

.60 

.65 
2N918 
2N956 

20 
.40 

2N1934 
2N1990 

2N321 .50 2N960 .50 2N2060 
2N327A 1.40 2N962 .50 2N2065A 
2N334 1.40 2N967 .50 2N2080 
2N336 1.00 2N981 2.00 2N2081A 
2N338A 1.25 2N984 1.00 2N2100 
2N389 800 2N10158 16.00 2N2102 
2N393 2.70 2N10169 18.00 2N2148 
243988 1.00 2N1026 1.50 2N2192A 
2N404 .20 2N1035 2.00 2N2193 
2N417 50 2N1136 1,50 2N2193A 
2N420 1.20 2N1137A 2.00 2N2218 
2N424 9.00 2N1142 2.20 2N2218A 
2N439 1.00 2N1143 2.00 2N2219 
2N443 1.15 2N1168 .75 2N2219A 
2N456 1.30 2N1204 1,50 2N2221 
2N497 1.40 2N1234 15.00 2N2221A 
2N501A 400 2N1302 .30 2N2222 
2N508A 
2N5126 

.40 
2.90 

2N1305 
2N1377 1.50 

2N2222A 
242259 

2N555 .50 2N1404 2N2270 
2N586 1.00 2N1408 

.50 2N2289 
2N594 
2N630 

1.50 
3.50 

2N1420 
2N1483 

.60 

.50 
1.20 

2142290 
2N2297 

2N652A 1.00 2N1485 1.60 2N2322 
2N677C 5.50 2N1523 5.00 2N2333 
2N681 
2N682 

2.00 
2.50 

2N1534 
2N 1540 

1.00 
1.10 

2N2324 
2N2325 

2N683 2.70 2N1543 3.50 2N2326 
2N685 140 2N1544 90 2N2327 
2N686 4.00 2N1549 1.35 2N2328 
2N689 7.00 2N1551 4.00 2N2329 
2N697 .25 2N1552 400 2N2356 
2N700 4.00 2N1554 2.00 2N2356A 
2N705 .60 241557 1.70 242359 
2N706 .20 2N1560 3.30 2N2368 
2N7069 .40 2N1595 1.50 2N2369 
24711 .40 2N1596 1.60 2N2382 
24711E1 60 2N1597 220 2N2440 
2N718A 
2N720A 

.30 
50 

2N1598 
241599 

2.00 
2.30 

2N2453 
2N2465 

2N741 
2N744 
2N759 
2N759A 
2N760 
2N760A 

1.50 
.35 

1.00 
1.00 
00 
.70 

2N1605 
2N1613 
2N1671 
241693 
2N1711 
2N1715 

.45 

.50 
2.00 

15.00 
.50 

2N2475 
242476 
2N2484 
242511 
2N2518 
2N2526 2N829 

2N834 
2N859 

3.00 
35 500 

2N1720 
2N1899 
2N1907 

.70 
5.00 

áp.00 
500 

2N2527 
2N2537 
2N2538 

23.00 21.00 XR -22081, 
7.35 6.30 XR.2208CN 

25.00 25.00 XR- 2206CP 455 3.90 OR 2211CN 9.10 7.80 OR 2211CP 5.74 4.92 
1.33 
84 

9.24 
2.52 
1.60 

11.34 
1.61 
1.7 
2.80 
2.80 
3.36 
2.23 
5.04 
4.55 
4.20 
3.78 

12.53 
6.30 
2.80 

1.14 
80 

7.92 
2.16 
1.37 
9.72 
1.38 
1.26 
2.40 
2.40 
2.88 
1.91 
4.32 
390 
360 
3.24 

10.74 
540 
2 40 

Monolithic fund. gen. $11.20 9.80 8.40 
Monolithic lunct. gen. 10.24 8.96 7.68 
Monolithic fund. gen. 6.16 5.39 4.62 
Monolithic fund. gen. 512 4.48 3.84 
VCO 15.44 13.51 11.58 
VCO 7.76 6.79 5.82 
VCO 6.72 5.88 5.04 
VCO 4.80 420 160 
VCO 184 3.36 2.88 
Op. multiplier 17.76 15.54 1132 
Op. multiplier 8.88 7.77 6.66 
Op. multiplier 7,92 683 5.94 
Op. multiplier 5.60 4.90 4.20 
Op. multiplier 5.20 455 3.90 
FSK tlemod, /ton decodar 7.57 6.62 5.68 
FSK damod. /tone decoder 6.88 502 5.16 

XR 2240M Frog. timer /ctr. 19.52 1708 1464 
OR 2240N Prop. timer /cot. 8.80 7.70 560 
OR 2240P Frog. timer /Ctr. 7.20 6.30 5.40 
XR 2240CN Prog. timer /ctr. 6.24 5.46 4,68 
OR 2240CP Frog. timer /Ctr. 4.80 420 3.60 
XR-2556M Dual 555 timer 10.56 9.24 7.92 
OR 2556CN Dual 555 timer 152 108 2.64 
XR- 2556CP Dual 555 timer 3.20 2.80 2.40 
OR -2567M Dual 567 tone decoder 16.94 14.83 12.71 
XR.2567CN Dual 567 ton* decoder 7.90 6.92 5.93 
XR- 2567CP Dual 567 tone decoder 5.18 4.54 189 

That Function Generator Ka features tine. triangle and square 
wave, THD O 5% type. AM /FM capability. 
XR- 2206KA FUNCTION GENERATOR KIT 518.95 
Includes ,n nOlithic funct,On penrator IC. PC board, and 

mbly instruction manual. 
XR- 2206KB FUNCTION ..na,nATOR KIT 528.95 
Same as XR 2206KA above and include external components 
for PC board. 

MNOS NON-VOLATILE MEMORY ELEMENTS 
NO64201C Single MNOS trans 4.44 
NOM207C MNOS transistor pr. 7.39 
NOM20aC 01.1 MNOS trans 12.94 
14064401C 8.8 1.41406 array 3126 
INTERFACE CIRCUITS 

180 
534 

11.09 
28.51 

3.17 
528 
9.24 

2176 

SP701 A MOS anlog witch drü14.15 12.38 10.61 
SP70113 MOS robe switch bP.10.56 9.24 7.92 
SP702A MOS logic driver 14.15 12.38 10.61 
SP702B MOS logic driver 10.56 9.24 7.92 
SP703A MOSlogic&cbdtbiv.14.1512.3810.61 
SP703A MOólogic& dock biv. 18.32 16.0313.73 
SP7038 MI7S logic & do k biv. 10.56 9.24 7.92 
SP7038 MOS bgic&dod biv. 1478 12.94 11.09 
SP704A MOólogic&dock biv. 14.15 12.38 1061 
SP704A MOS bgicbdob biv. 18.32 16.03 1173 
SP7048 MOóbgic&dock dn.10.56 9.24 7.92 
SP7046 MO6 bgi1 & dock boy. 14.78 12.94 11.09 
SP7218 Balanced lin. driver 8.26 7.23 520 
SP7218 Balanced lin. driver 12.67 11.09 9.50 
SP7226 TTLdriver 8.26 7.23 520 
SP7226 TTL driver 12.67 11.09 9.50 
SP7236 TTL driver 9.40 524 7.05 
SP7236 TTL Omer 1173 12.01 10.30 
SP7248 Dual TTL driver 11.83 10.35 8.87 
SP724B Dual TTL drover 16.47 141 12.36 
SP7408 Current comparator 30.1 26.61 22.81 
SP7408 Current comparator 37.83 3111 28.38 
SP74113 Current comparator 30.41 26.61 22.81 
SP7416 Currant comparator 37.83 3111 28.38 
SP751A MOó analog wledldid. 18.32 16.03 13.73 
SP7518 MOS analog witlt bP. 14.78 12.94 11.09 

STANDARD 
MKROSYSTEMS 

1 -9 10 up 100 up 
COM2502 $1120 $10.60 5 8.80 
COM2502P Universel 500 655 585 
COM2017 asynchronous 13.20 10.60 8.80 
COM2017P 8.00 6.85 5.95 
COM2502H tranreceiver 25.00 20.00 16.00 
COM2017H 2500 20.00 16.00 
COM2601 Linty. sync. rec. /trans. 30.00 2400 2050 
COM5016 Dual baud rate gen. prop. div. 12.00 9.60 8.00 

Keyboard e000der ROM 
KR2376ST Keyboard encoder ROM 20.00 17.50 15.00 
KR3600 ST 10 channel multiplexer 20.00 17.50 1500 
NM X5010 10.channel multiplexer 1200 9.60 8.00 
CA L1022 12 digit print. cal sel. chip 60.00 52.00 45.00 

MOS /LSI circuit 

ELECTRONIC ARRAYS 
1024 BIT READ/WRITE RANDOM ACCESS MEMORY 

N- CHANNEL. SILICON GATE 
1 -24 25 up 100 up 

EA 1500AJ $21 00 $16.80 514.00 
EA 1500ASJ 16.00 14.40 12.00 

3.00 
1.30 
9.40 

.80 
2.10 
1.80 
5.00 
2.50 
3.00 

.50 

.70 

.66 

.45 
90 
26 

.30 
30 

.38 

.25 

.26 

.24 

.30 
1.10 

.40 
170 
6.00 
1.00 
1.80 
1.90 
2.40 
2.60 
3.40 
460 
500 
7.00 
6.00 
7.00 

16.00 

.20 
4.50 
3.50 
3.00 
7.50 

.60 

.80 

.25 
1.50 
6.00 
4.50 
5.50 
1.30 
2.50 

2N2600 7.10 
2N2604 1.80 
2N2605 .50 
2N2646 .70 
2N2648 4.00 
2N2658 7.00 
2N2708 .25 
2N2712 .30 
2N2713 .15 
2N2715 .18 
2N2716 .18 
2N2754 95.00 
2N2802 9.80 
2N2808 9.00 
2N2833 400 
2N2880 11.00 
2N2890 4.60 
2N2892 6.70 
2N2893 9.80 
2N2894 .50 
2N2895 1.00 
2N2903 4.00 
2N2904 .30 
2N2904A .36 
2N2905 .32 
2N2905A .34 
2N2906 .18 
2N2906A .20 
2142907 .20 
2N2907A .30 
2N2913 .90 
2N2914 1.40 
2N2916A 4.05 
2N2925 .20 
2N2926 .15 
2N2947 1450 
2N2949 6.00 
2N2950 6.50 
2N2969 31.00 

PREMIUM 
QUALITY 

TRANSISTORS 
2N3019 1.50 
2N3022 18.00 
2N3053 .35 
2N3054 .80 
2N3055 .95 
2N3060 3.00 
2N3066A 1.20 
2N3070 1.30 
2N3107 .80 
2N3109 .75 
243117 1.00 
2N3130 5.00 
2N3133 .80 
2N3202 16.00 
2N3209 .90 
2N3227 2.40 
2N3239 3.00 
2N3247 3.90 
2N3250 .50 
2N3371 4.00 
2N3375 5.50 
2N3390 .50 
2N3393 .20 
2N3398 .25 
2N3442 2.20 
2N3445 5.00 
2N3467 1.50 
2N3468 1.90 
2N3500 4.00 
243501 6.50 

2N3502 
2N3503 
2N3506 
2N3544 
2N3548 
2N3549 
2N3553 
2N3563 
2N3564 
2N3565 
2N3567 
2N3568 
3143569 
243584 

1.40 
1.60 
7.50 
4,00 
2.80 
300 
1.80 

15 
.14 
.18 
19 
30 
.17 

1.80 
2N3599 38.00 
2N3614 1.10 
2N3616 1.25 
2N3617 2.50 
2N3634 8.00 
2N3638 .18 
2143642 .19 
243643 .14 
2143645 .15 
2N3646 .10 
2143656 8.60 
243657 9.00 
2143680 6.00 
243684 1.25 
2N3685A 1.50 
.2N3692 .20 

243693 
2N3694 
2N3702 
243705 
2N3707 
2N3710 
2143711 
2N3725 
2N3730 
2N3731 
2N3740 
2N3763 
2143771 
2N3772 
2143773 
243789 
2N3793 
2N3796 
2N3799 
2143805 
2N3807 
2N3819 
2N3823 
2N3843 
2N3856 
2N3865 
2143866 
2N3903 
2N3904 
2N3905 

2N3906 .22 
2N3909 .80 
2143924 3.50 
2N3925 4.80 
2N3946 .90 
243954 5.00 
2N3954A 5.60 
243955 2.70 
2N3955A 3.20 

.21 2N3957 1.60 

.22 2N3958 1.40 

.18 2N3964 1.10 
25 2N3971 1.00 
.17 2N3972 1.40 
.20 2144012 10.50 
.18 244037 .70 
.36 2N4045 1.95 

1.50 2144093 1.06 
2.00 244120 190 
1.20 2N4124 .20 
5.00 2N4126 .26 
2.20 2441141 .26 
2.30 2144142 .17 
2.40 2144143 .16 
3.00 2144208 2.05 

.25 2N4220A 1.00 
300 2N4225 3.80 
3.20 2N4226 3.95 

10.50 2144227 .35 
4.80 2N4228 .50 

.30 
.70 
.30 
.25 

7.00 
1.10 

.20 

.22 

.20 

2144234 1.50 
2144235 180 
244248 .17 
244249 .1B 
2144250 .22 
2N4258 .34 
2N4291 .35 
2144293 .50 

Minimum Order: 510.00. Add 51.00 to cover postage Si handling. 
SEND CHECK OR MONEY ORDER TO: 

Col.lorn.. residents .ad 6% sale tax 

ANCRONA CORR 
MAIL ORDER: P.O. Box 2208R, Culver City, CA 90230 
Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 

PHONE ORDERS: 12131 641 4064 
SPECIFICATIONS SHEETS 5.25 EACH 

2144303 
2144341 
2144347 
244348 
2N4352 
2144356 
2 /44395 
244399 
2144400 
2N4401 
2N4402 
2N4403 
2144416 
2N4429 
2N4430 
2144441 
2N4442 
2144443 
2N4852 
2N4858 
2144859 
2N4863 
244870 
2N4878 

.30 
1.35 
1.50 
2.00 
2.00 

.30 
1.30 
6.40 

.30 

.32 

.34 

.40 

6.00 
8.60 

95 
110 
1.40 
.80 

1.10 
1 20 
550 

.60 
3.90 

2N4890 
2N4898 
2N4905 
244922 
2145016 
2N5036 
2N5061 
2N5064 
2145086 
2N5088 
2145089 
2N5105 
245127 
245130 
245133 
2145138 
2N5154 
2145157 
245198 
2145202 
2145294 
2N5306 
245354 
2N5369 
2N5397 

.90 
1.10 
2.00 
1.00 

12.80 
1.18 
.32 

.30 
40 
.46 

3.10 

245407 29.00 
2N5409 32.00 
2145414 6.50 
2145449 25 
2145453 5.40 
245457 .40 
2N5458 .40 
2N5467 32.00 
2N5562 12.50 
2N5563 9.00 
2146636 1150 
2145637 27.00 

.16 2145655 .85 

.20 245657 1.20 
2145679 1.40 
2N5742 41.00 
2145778 .55 
2145923 12.80 
2N6027 .50 
2N6028 .65 
2146076 .20 
2N6099 95 
2N6101 .85 
246103 90 
2N6155 1.50 

.16 

.16 
7.10 
9.90 
4.30 
2.20 

.70 
.27 
.30 
.25 

2.90 

MW 

.lyy ayaa 

with 
100 -YEAR 
CALENDAR 
Solar cells draw power from the sun (10 to 15 
minutes per day) or from ambient light (slightly 
longer) to keep batteries fully charged. Batteries 
operate up to 10 years. LSI circuitry is programmed 
to provide a calendar to the year 2100. automatic- 
ally adjusting for 30 and 31 day months. even Imp 
vean. Automatic brightness control adjusts LED 
for perfect viewing even in outdoors. Shows minutes 
and hours, counts out seconds or shows the date. 
Easily adjusts to reset hour or dart without affect 
ing calendar. Shock and water resistant. Accurate 
to 5 seconds per month. Pries: $500.00 *ad.. 

Circle 93 on reader serf -ice card 
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SUPER BUYS! 
FAMOUS MAKE, NEW JOBBER -BOXED TUBES 

80% OFF LIST 

183 
IV2 
2AV2 
3A3 
3AT2 
3GK5 
3HA5 
3HM5 
4BZ6 
5GH8 
6AX4 
6AY3 
68K4 
6CG3 
6CG8 
6CJ3 
6146 
6DW4 
6EA8 
6EH7 
6E17 
6FQ7 
6GF7 
6GH8 
6GJ7 
6GM6 
6GU7 
6GY6 

5 for $5.00 
5 for $3.00 
5 for $3.95 
5 for $5.05 
5 for $4.90 
5 for $4.85 
5 for $4.80 
5 for $4.80 
5 for $4.70 
5 for $5.90 
5 for $5.05 
5 for $5.05 
5 for $9.35 
5 for $4.95 
5 for $5.40 
5 for $4.70 
5 for $6.75 
5 for $4.70 
5 for $4.95 
5 for $4.80 
5 for $4.50 
5 for $3.75 
5 for $6.65 
5 for $3.95 
5 for $3.40 
5 for $5.25 
5 for $5.25 
5 for $4.35 

6HA5 
6HB7 
6H05 
6HV5 
6106 
61E6 
6156 
61U8 
6KA8 
6KE8 
6KM6 
6KN6 
6KT8 
6KZ6 
6LB6 
61.116 
8FQ7 
12BY7 
12GN7 
171Z8 
21GY5 
23Z9 
311Q6 
33GY7 
36MC6 
38HE7 
38HK7 
42KNG 

5 for $4.80 
5 for $4.85 
5 for $6.35 

5 for $11.80 
5 for $5.65 

5 for $11.15 
5 for $9.30 
5 for $5.55 
5 for $6.15 
5 for $7.65 

5 for $11.25 
5 for $9.85 
5 for $6.85 
5 for $5.15 

5 for $10.75 
5 for $11.15 

5 for $3.75 
5 for $4.50 
5 for $7.00 
5 for $4.50 
5 for $6.30 
5 for $6.00 

5 for $10.15 
5 for $8.05 

5 for $11.40 
5 for $9.20 
5 for $9.00 
5 for $9.15 

CORDLESS SOLDERING IRON $12.95 
SONOTONE 8 -T CARTRIDGE -NEEDLE $ 1.00 
BSR TC8S- CARTRIDGE -NEEDLES $ 1.00 
BSR- SC5MD- EV5540D -CART: NEEDLE .. $ 1.25 
2 SET COUPLER 2 for $ 3.00 
4 Set Coupler _ 2 for $ 4.00 
VHF -UHF -Splitter -300 Ohm Ea. $ 1.49 
TUNER CLEANER 8 Oz. Spray Can _ Ea. $ 1.00 
ZEN. VOLT TRIP. 212 -136 Ea. $ 4.95 
ZEN. CONV. DIODE PAK- 212 -72 2 for $ 1.00 
YOKE REPL. DY95AC -Y109 $ 5.95 
10 -15KV FOCUS RECTIFIERS . 4.50 
70% COLOR YOKE (21" CRT) 4.95 
JAP YOKES (GRAB BAG) COLOR 4.50 
50 Assorted Controls $ 2.59 
50 Assorted Wire Wound Res. $ 2.69 
100 Asst'd Resistors (Cut Leads) $ 1.19 
50 Assorted Disc Cond. $ 1.98 
25 Assorted Filters (CANS) $ 3.95 
25 Asst'd Filters (Axial) $ 3.95 
10 Asst'd Slide Controls ... $ 1.29 
10 Asst'd Slide Switches $ 1.00 
20 Asst'd By -Pass Cond. $ 1.00 
20 Asst'd Tube Sockets ._ $ 1.00 
6 Asst'd Aligning Tools $ 1.00 
70% Convergance Assembly $ 1.00 
90% Convergance Assembly $ 1.59 
10 HV ANODE LEADS 40KV $ 1.19 

COLOR FLYBACKS 

PHILCO 32-10132-1 Ea. $3.95 
MAGNAVOX 361461.21 Ea. $6.95 
RCA -136640 Ea. $5.95 
RCA- 137545 Ea. $5.95 

THORD. MEISNNER B/W Yokes 

Y -105 UNIVERSAL MANY CHASSIS 
Y -130 ZENITH MANY CHASSIS 
70% COLOR CRT BOOSTERS 
90% COLOR CRT BOOSTERS 

Ea. $ 7.95 
Ea. 7.95 

3 for $11.00 
3 for $11.50 

TUNERS-NEW-TUBES-TRANSISTORS 
MOTOR. OPTT399YA 6KZ8-6HA5 $2.75 
SYLV. TRANS. 54- 29331 -3 $4.95 
SYLV. TRANS. 54- 29331 -8 $4.95 
RCA -KRK -128 $4.95 
G.I. Par. 6GS7 -6HA5 2 for $5.00 
Curt. Math. 6G.17-6H45 2 for $5.00 

SEND FOR FREE CATALOG 

TUBES UP TO 80% OFF 
MINIMUM ORDER $25.00 

SEND CHECK OR M.O. 

TV TECH SPECIALS 
P.O. BOX 603 

KINGS PARK, L.I., NEW YORK 11754 
PHONE 516- 269 -0805 

Circle 94 on reader service card 

NEW KITS ! NEW KITS ! 

JAMES ELECTRONICS 
P. O. BOX 822 BELMONT, CALIFORNIA 94002 

(415) 592.8097 

DIGITAL VOLTMETER 

Th It 3, chid. 0 7 volt Dia. Voltmeter. 
' , lull K Il ,1 based 

ay.. the S,lnone`LDI 10, 11111 DVM 
ch, ,et The voltmeter scut MRN7 readout, 

1 T' Aphl to momie a 1,111, readable ms 
play The unit ramures the folk. asp supply 
mltapn. 117. -17.5 Tete u com 
Mete n u mm o pleas me uno 
P.Clured tai1.let 1MMai.s a complete DVM 
Ms 

$39.95 Per Kit 

LOGIC PROBE 

The lier, Robe n a unit which n Ion the 

pct lam,l,n STE. DTL, RTL. CMOS 
m trouble 

nneed,mrp. annoy ."v" 
t Ina bt roar less, a,,wry ant 

t0 mA mas II uses a MAN] readout 
indic. any ut the lollowmp dates by tote 

1HH I t o Iuency 
pubes 

The 

to 

Prop, can hy1 frequency 
45 MM t car t ba scud at MOS levels or 
circuit amapw,llresult 

$9.95 Per Kit 

DIGITAL COUNTER 
This rs a 4 vomit counter u. w11ò, well 

0 9999 and men Provost ers over 
how tpuba 1 t bava Mrntel 
MK5007 Mot. m hip The u Per 
loran th w. furetions Count In 
RESET, Latch. Overflow The counter open 
Mes up ID 250 kH,. The counter n n ,a 

Inbe used as Iraqien.. counter, weber l unit 
needed d te de only 

,meNne l dm..c n 
w 

and 9,Ie The unit 
requirm 5V end -12V Tete un7 cornes 

a, Mown on tie Jett le,, power 

$29.95 Per Kit 

ONE KILOBYTE 

This manor cord is lm the most 

um.r unit cars basud in almost 
microcomputer from NOMEBREW 
ALTAIR 8800 buses an atm of 71071k 
I t e random , 

10'24 8me compatible . 
standard microcompute system, Metprovide 

niq from t super low 

toms cord, m poleutheu. 
Me rlrl 1102 s We ev mus. 

eraynam, and Iantuwmn bypass cap.. 

$69.95 Per Kit 

RANDOM ACCESS MEMORY 

pert a 

any 
to an 

pend.. 

r 

bmuy . 

5 VOLT 1 AMP T2 L SUPPLY 

5 VOLT 1 AMP 
T7L SUPPLY 

Thos os standard TTL power supply m. 
the well Known LM309K repulmor IC to .. ,card 1 AMP of current . 5 volts 

We try to male thuya env for You bv D.. eye m. y u need Pnl 
ape. ,n scarp the hrdwane lox only n` 

$9.95 Per Kit 

PLASTIC INSTRUMENT CASE 

These cn I, m. by 
German 

are 

m which bat to the 
dimensions of Dur DVM and COUNTER ksi 

with room enwuyll let, loi pow 
batteries Ecellnt for other pro., 
as well Dimension, 2 e 3'I 8 "' 5 T /8 

$5.95 Per Case 
Satisfaction Guaranteed. $5.00 Min. Order. U.S. Fonds. 
Add $1.25 for Rostov, - Writo for FREE 19755 Catalog 
California R.sid.nts - Add 6% Solis Tao s 

P. 

fF4 
X 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592 -8097 

Circle 87 on reader service card 

MEMORY SYSTEM $125.00 
1024 core memory system, 1024 words memory, 
8, 9, or 10 bits /word. Random access, with all 
logic, register, timing, control, core select 
and sense functions in one package. New, 
with 60 page booklet includes schematics, 
Measures only 9x4x1 inches. Good start for 
mini- computer. 

TONE GEN. BOARD 
3 Octave tone gen. board from Magnus Organ. 
Unused with instructions á amp. $9.95 2 for $18. 

PIANO KEYBOARD $9.90 
2 Octave keyboard 
For use with above organ or synthesizer, etc. 

MULTI -USE XFMR $8.95 
Output 18 V @ 6 amp; 17 V @ 6 amps; 10 V 

@ 10 amp. Brand new. $8.95 ea., 2 for $15; 
10 for $50. 

BELLTONE PAGER 
Made for Bell System. Clip -on 
belt or pocket pager- receiver. 
Used condition, complete 
radio receiver on freq. of 35 
Mhz with reed -decoder tone 
alert. An interesting á useful 
experimenters gadget. Limited 
quantity. 
#SP -125 $5.00 each 6/$25 

Please add shipping coat on above. 

FREE catalog 

/gisiez SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 95 on reader .service card 

NEXUS LOGARITHMIC RATIO MODULE $2.95 
6 Deeade Logging /Antiloggin9. Linearizing 

Exponential Signals. Math. Computations, Signal 
Compression. With Data and Applications 

74S206 Schottky 256 by I Bipolsr Ram .... $ 3.25 
Full Data Furnished 10 for 27.00 
CURTIS INDACHRON TIMER $1.50 
5 Volts DC Model 0 to 10,000 Hour Dial Tiny 

SEVEN SEGMENT READOUTS 
Fairchild FND70 LED .25 Inch $_.55 
Hewlett - Packard 5082.7730 r3 inch 1.50 
Litronix DL -707 LED .3 inch 1.40 
Monsanto MAN -I LED .27 inch 1.90 
Monsanto MAN -IA LED .27 inch 2.25 
Monsanto MAN -4 LED .19 inch 1.10 
Monsanto MAN -3 LED _. .35 
Sperry SP- 425.09 9 Digit Plasma Display 1.89 

LEDR8 8 Resistor in 16 Pin DIP - 
For 7 -See- Readouts _. _. .85 

CA3081 7- Segment LED Driver 
7 Transistors -NPN .95 

LED's MV -5033 6fors1.00 NSL-1004 m51.00 

LM74I Standard" 
.29, 10 for $2.50 LM709 Universel 
.29. 10 for 2.75 

AMPSLM301 Hi- Performance .29, 10 for 2.75 
LM307 "Super 741" .29. 10 for 2.75 
CA3047 High Output .49, 10 for 4.50 

Buy 10 of Any Type & Get A Big Asst. of Cireuits! 
SUPER G.E. TRIAC 4 AMP -600 VOLT $1.45 
BUY Cat. CP- 1901 -21 4 for 5.00. 10 for 11.00 

7400 I.C.'s 
7400 01 02 03 04 10 20 30 40 50 53 60 $.16 
7408 5.20 7448 5.98 7492 5.58 74151 $.83 
7413 .62 7473 .34 7493 .58 74153 .89 
7441 .93 7474 .34 7495 .64 74154 1.30 
7442 .69 7475 .58 7496 .78 74156 .93 
7445 .87 7476 .38 74107 .39 74192 1.20 
7446 1.05 7489 2.30 74121 .48 74193 1.20 
7447 .98 7490 .58 74123 .83 74195 .79 

741 00 02 03 04 10 20 30 5.29 
Lo Poser 08 -.49: 73, 74 -.65; 90 93 95 -1.35 
74C 74Ce0 -.33 74004.74010 --.59 74076 -51.49 
C -MOS 74C162 Decade & 74C163 4 Bit Binary -2.60 
8223 ROM, 32 8 -Bit Words. Programmed for Your 
Custom Program -24 Hour Servies $8.95 

555 Timer -.59 556 Dual Timer -1.50 
Each Complete With Spies & Applications 

563 PLI.; 568 Funct. Gen.; 567 Tone Decoder ea. 2.59 
8263 Shift Register 
MCI306P Audio Amp-.5 Watt .75 or S for 3.00 
LM309K 5 Volt -I Amp Regulator 1.15 
MCT -2 Monsanto Optical Coupler .65 

We Pay the Postage-1st Claus Mail -24 Hour Shipment 

JTM ASSOCIATES 
P.O. BOX 843 MANCHESTER, MO. 63011 

Circle 96 on reader service card 
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5% OFF ON ORDERS OVER $50.00 
10% OFF ON ORDERS OVER $100.00 
15% OFF ON ORDERS OVER $250.00 

SEPTEMBER 
SPECIALS 

1 
CALCULATOR CHIPS 

xl Quality Cosmetic Seconds 
CT5002 $1.79 ea. S .99 

CT500 2.49 ea. .99 

CT5005 2.99ea. 1.49 

MM5738 8 digit multiplexed - five junction - 
chain operation 2 key memory - floating 
decimal - fed 

h only 
constant - 

interfaces with led with digit driver - 
9 V ball. oper. 24 pin $3.95 

9 DIGIT LED DISPLAY - FNA37 
- On multiplexed substrate, comm. ca- 

thode compatable with all 8 digit 
j calculator chips, 7 segment right hand 

decimal, red with clear magnifying lens, 
.12" character, 1 to 4 MA, 1.8 V typ 2t." x 

..." s ' /'s" high $2.95 

LINEAR 
51.39 

3401 SV T0-220 51.25 
1.49 

12.95 
3401 155 10-220 1.25 

1.95 
301N MINI DIP .15 

1.95 
307H TO -S .15 

TTL 7451 .17 74154 
7400 S .14 7453 .17 74155 
7401 .16 7454 .17 74156 

7402 .15 7460 .17 74157 
7403 .16 7464 .35 74158 
7404 .19 7465 .35 74160 
7405 .19 7470 .30 74161 
7406 .35 7472 .30 74162 
7407 .35 7473 .35 74163 
7408 .18 7474 .35 74164 
7409 .19 7475 .57 74165 
7410 .16 7476 .39 74166 
7411 .25 7483 .79 74170 
7413 .55 7485 1.10 74173 
7416 .35 7486 .40 74174 
7417 .35 7489 2.48 74175 
7420 .16 7490 .59 74176 

7422 .26 7491 .97 74177 

7423 .29 7492 .71 74180 

7425 .27 7493 .60 74181 
7426 .26 7494 .94 74182 

1.25 

1.07 
1.07 
.99 

1.79 
1.39 

1.25 
1.49 
1.39 
1.59 
1.59 
1.49 

2.30 
1.49 
1.62 
1.39 
.89 

.84 

.90 

2.98 
.79 

1111 
SCHOOL TIME SPECIAL 
POCKET CALCULATOR KIT 

5 function plus constant - 
addressable memory with - 

individual recall - 8 digit 
display plus overflow - 
battery saver - uses standard 
or rechargeable batteries - all 
necessary parts in ready to 
assemble form - instructions 
included 

CALL KIT $10.95 
ASSEMBLED 11.95 
SET OF ALKALINE BATT. .... 2.00 

TTL MEMORIES 
MM1101 

7400 f .13 MM1101 
7404 .15 MM5203 
7408 .15 MM5261 
7410 .13 

MM5262 

7427 .29 7495 .79 74184 2.29 
MEMORIES OUR 10'". DISCOUNT HAS BEEN DEDUCTED 

7430 .20 74% .79 74185 2.29 
7432 .23 74100 1.30 74187 5.95 1101 256 bit RAM MOS S 1.50 

FROM ALL PRICES REGARDLESS OF 

7437 .35 74105 .44 74190 
7438 .35 74107 .40 74191 

1.35 
1.35 

1103 1024 bil RAM 5005 1.95 
AMOUNT OF ORDER. 

41 
2102 1024 bit static RAM 5.55 

7440 .17 74121 .42 74192 1.25 
5203 2048 bit UV eras PROM 17.95 

5260 1024 bd RAM 2.49 
LINEAR CIRCUITS 

7441 .98 74122 .45 74193 1.19 5261 1024 bd RAM 269 
700 Pos V Reg (super 723) TO -5 S .71 
301 Hi Perl Op Amp mDIP TO-5 .29 

7442 .77 74123 .85 74194 1.25 5262 2048 bit RAM 5.95 302 Volt follower TO-5 .53 
7443 .87 74125 .54 74195 .89 7489 64 bit ROM TO L411 3M Meg V Reg TO-S .00 

7444 .87 74126 .63 74196 1.25 8227 Programmable ROM 7.69 xis 11/48. V Reg TO-5 .71 

7445 .89 74141 1.04 74197 .89 
71200 256 bit RAM tri -.late 5.90 307 Op AMP (super 741) mDIP TO-5 .M 

7446 .93 74145 1.04 74198 1.79 CALCULATOR 8 300 Micro Pwr Op Amp nUIP 10-5 .89 

7447 .89 74150 .97 74199 1.79 CLOCK CHIPS 
30911 SV lA regulator r0-) 1.35 

710 V Follower Op Amp TO-S mOIP 1.07 
7448 1.04 74151 .79 74200 5.90 5001 12 WC 4 lone I liar dee 51.45 Ill Hi pet V Comp mDIP TO-5 .95 
7450 .17 74153 .99 5002 Same a. 5001 vv hur. pwr 1.95 319 Hi Speed Dual Comp DIP 1.13 

5005 I1 DI(. 4 lone I w 

e 

4.95 320 Nag Reg 5.2. 12, 15 TO-3 1.04 

MM5725 8 Ulf. 4 tune I e hain 8 del 1.98 122 Precision Timer DIP 1.70 

LOW POWER TTL MM5736 18 pin h UI(. 4 lone I 4.45 124 Quad Op Amp DIP 1.52 

74500 0 .25 74151 S .29 75L90 $1.49 MM5738 8 UI(. 5 lunel k 6 mem 5.15 139 Quad Comparator DIP 1.58 

74102 .25 74155 .33 74191 1.45 MM5739 9 Ulf. 4 tune I II,lr. curl) 5.15 141/K Pm V reg (SV. 6V. 81/. 

74503 .25 74L71 .25 74193 1.69 MM5311 18 pin B( 1) 6 dig mu. 4.45 12V, ISV, I8V. 24V) TO-3 1.69 

74104 .25 74172 .39 74L95 1.69 MM5312 24 pin I pp. 8(0 4 dig mun 1.95 140T Pos V reg (5V. 6V. 0V. 

741.06 .25 74573 .49 74598 L79 MM5313 18 pin 1 pp. 81 U 6 dig m. 4.45 12V, 15V. 10V, 245) TO -220 1.49 

74110 .25 74174 .49 741164 2.79 MM5314 14 pin b dig mu. 4.45 170 AGC /Squekh AMPL TO-S or DIP .71 

74120 .33 74178 .79 74L165 2.79 MM5316 40 pin alarm 4 dig 5.19 372 AF -1F Strip detector DIP 2.93 

74130 .33 74585 1.2S CT7001 28 pin. 6 digit, alarm, dale $6.95 173 AM /FM /SSB Strip DIP. .53 

74842 1.49 74186 .69 176 Pm V Reg mDIP 2.42 

LED's 177 2w Stereo amp DIP 1.16 

780 2w Audio Amp DIP 1.13 

HIGH SPEED TTL MVIOB Red TO 18 S .22 100-8 6w Audio Amp mo1P 1.52 
4110(l S .25 74H21 S .25 74H55 S .25 MV50 Axial leads .I8 181 Lo Noise Dual preamp DIP 1.52 

'41101 .25 74H22 .25 741460 .25 MV5020 Jumbo VS. Red (Red Dome) .22 182 Lo Noise Dual preamp DIP .71 
-41104 35 74H30 .25 741161 ,25 lombo Vis. Red (Clear Dome) .22 550 her V Reg DIP .89 
-Lima .25 74H40 .25 74H62 .25 ME4 Infra red dill. dome .54 555 Timer mDIP .89 
'al In .25 74H50 .25 74H72 .39 MANI Red 7 seg..270" 2.19 5564 Dual SSS Timer DIP 1.49 
'411 1 1 .25 74H52 .25 74H74 .39 MAN2 Red alpha nun, .32" 4.39 560 Phase Locked Loop DIP 2.40 
-411111 25 74H53 .25 74H76 .49 MANI Red 7 seq. .190" 1.95 562 Phase Locked Loop DIP 2.48 

MANS Green 7 seg..270" 3.45 565 Phase Locked Loop DIP 10-5 2.78 

8000 SERIES MAN6 .6" high solid seq. 4.25 566 Function Gen mDIP TO-5 2.25 

8091 S .53 8214 51.49 8811 0 .59 MAN7 Red 7 seq..DC 1.19 567 Tone Decoder mOIP 3.66 

8092 .53 8220 1.49 0012 .89 MANS Yellow 7 seq..270" 3.45 709 Operational AMPL TO-S or DIP .26 

0095 1.25 8230 2.19 0022 2.19 MANN. .6" high spaced seq. 1.75 710 Hi Speed Voll Comp DIP .35 

8121 .00 8520 1.16 0030 2.19 MC42 Oploiw transistor .61 711 Dual Dillerence Compaq DIP .26 

8123 1.43 8551 1.39 8831 2.19 
0130 1.97 8552 2.19 8836 .25 

723 V Reg DIP .62 

739 Dual Hi Perf Op Amp DIP 1.07 

Omo 2.33 8554 2.19 8880 1.19 MULTIPLE DISPLAYS 741 Comp Op AMP mDIP TO-5 .32 

8210 2.79 0010 49 0263 5,79 NSN 11 I digil .11 red led 11 pin 747 Dual 741 Op Amp DIP or TO-5 .71 

8267 2.59 
lils IC ski 51.79 740 Freq Adj 741 mDIP 35 

HP5082 S digil .11 led magn. lens 
cash 3.49 

1304 FM Mallpx Stereo Demod DIP 1.07 

1307 FM MuIpx Stereo Demod DIP .74 

9000 SERIES 1N537 9 digil 7 sett led RH der ch. 1458 Dual Comp Op Amp mDIP .62 
9002 S .35 9309 S .79 9601 S .89 magn. km 4.95 1800 Stereo multiplexer DIP 2.48 
9301 1.03 9312 .79 9602 .79 SP -425 -09 9 digit .25" neon direct infer- LH2111 DwI LM 211 V Comp DIP 1.70 

Data sheets supplied On request fare with MOS /LSI, 180 VDC, 7 sett 1.79 1065 TV -FM Sound System DIP .61 

Add 5.50 ea. for items less than 51.00 1075 FM Del-LMTR 8 
Audio preamp DIP .71 

1900 Quad Amplifier DIP .35 

7524 Core Mew Sense AMPL DIP .71 

8861 9 DIG led Calh Orrr DIP 2.25 

SHIFT REGISTERS 
M445013 1024 bil ac.um. dynamic mDIP S1.75 
MM5016 S00/512 bit dynamic DIP 1.59 
54M5058 1024 bit static DIP JAS 

fr CMOS 10164 .56 40504 .59 
40004 S .26 40174 1.19 40664 .89 515 -4025 Dual 64 bit stati. DIP 1.19 75150 Dual Line Driver DIP 1.7S 
40014 .25 4020A 1.49 40685 .44 75451 Dual Perepheral Driver mDIP .35 

DTL 48824 .25 40214 1.39 40694 .44 75452 Dual Peripheral Drive, mDIP .35 
40064 1.35 10234 1.10 10714 .26 75453 (351) Dual Periph Diver mDIP 35 
40074 .26 40234 .25 4072* .35 930 S .15 937 .15 949 .I5 75191 Quad íeeq Driver for LED DIP .71 
4000A 1.79 40244 .89 40734 .39 932 .15 944 .15 %1 .15 75492 Her Digit driver DIP .80 
4009A .57 40254 .25 40751 .39 916 .15 946 .15 961 .15 
40104 .54 40274 .59 40744 .39 
4011A .29 4020* .90 40014 .26 
40124 .25 40304 .44 40024 .35 Satisfaction guaranteed. Shipment will be made via first class mail within 3 days from receipt of 
40134 .45 40154 1.27 452M 1.60 
40144 1.49 4042A 1.47 45854 2.10 order. Add SS0 to cover shipping and handling for orders under $25.00. Minimum order á5.00. 
40154 1.49 40494 .59 

California residents add sales tax. 
74C00 5.22 74C74 $1.04 74C162 52.93 
74CO2 .M 74(76 1.34 74C767 266 INTERNATIONAL ELECTRONICS UNLIMITED 
74C04 .44 74(107 1.13 74164 2.66 
74(00 .68 74(151 2.61 74(171 2.61 P.O. BOX 1708/ MONTEREY, CA. 93940 USA 
74(10 .35 74C154 3.15 2.66 
74C20 .75 74C157 1.76 OOC95 1.35 00II 

® 
PHONE (408) 659 -3171 

1.61 74(160 2.48 00097 1.11 

ip- 
74(73 1.04 74C161 2.93 

Circle 97 an reader service card 
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TERMS: Under $10 
add 50`. Cal res 
+ tax. Call (415) 
357 -7007 for 24 
hr Mastercharge 
or Bankamericard 
orders. No COD. 

BILL GODBOUT ELECTRONICS 
ROS 2355. OAKLAND AIRPORT. CA 94614 

FLYER: This ad's 
only the tip of 
the iceberg; our 
flyer tells all. 
Send for itt Be 
surprised. 

MEMORY SPECIAL TO CELEBRATE PACE: 2102 STATIC 1K RAMs $1,95 EACH 

FROM NATIONAL 
SEMICONDUCTOR 

lot)DITpin 

Q DIP features Tri- 
Share and a POW- 

ERFUL instruction 
set. 

Were proud to offer this excit- 

M ing new IC to the 
computer 

crowd 
AVAILABLE 

SEPT. 

Musicians! 
STARTING NOV. 1 WE 
WILL CARRY CRAIG 
ANDERTON ' S BOOK , 
ELECTRONIC PROJECTS 
FOR MUSICIANS, AND 
GIVE YOU COMPLETE 
KIT BACKUP FOR THE 
PROJECTS. KITS NOW 
AVAILABLE ( LESS 
CHASSIS it HARDWARE) 

HEADPHONE AMP 

$6.95* TREBLE 

BOOSTER $5.95 

ALSO 16 BIT "r Iyr 

BASIC KIT 

IT SEEMED LOGICAL TO 
WRAP A COMPUTER KIT 
AROUND OUR PACE IC, 
AND HERE IT IS. WE'VE 
PUT A LOT OF THOUGHT 
INTO THIS ONE AND WE 
THINK YOU'LL LIKE IT; 
OUR ONLY PROBLEM IS 

WE DON'T HAVE A NAME 
FOR THE BEAST YET , 

SEND US YOUR IDEA; IF 
WE USE IT YOU GET A 
FREE KIT- -AND ANOTH- 
ER PRIZE WE HAVEN'T 
DECIDED ON YET. 

AVAILABLE SEPT, 1sT! 

Circle 98 on reader service card 

1st! 
CAVE 'i 

WE'VE ALSO GOT TTL: 
7400 C 8200 SERIES, 
AS WELL AS CMOS, MOS, 
LINEARS, READOUTS, 
POWER SUPPLY KITS, 
CLOCKS, CALCULATOR 
STUFF, AND MORE. DE- 
TAILS IN OUR FLYER. 

BOOS 
8 BIT 

MICROPROCESSOR 

$27.95 

CB SPECIALS 
2SC517 
2SC710 
2SC711 
2SC735 
2SC756 
2SC773 
2SC774 

4.75 
70 
70 
70 

1.50 

85 
1.75 

2SC781 3.25 
2SC799 4.25 
2SC1013 1.50 
2SC1014 150 
2SC1017 1 50 
2SC1018 1.50 
2SC1173 1.25 

2SC1237 2.00 
2SC1239 2.80 
2SC1243 1.50 
2SC1306 5.25 
2SC1307 6.25 
2SC1377 6.75 
2SC1449 3.50 

2SC1678 5 75 
2SC1679 5.75 
2SC1957 3 50 
2SD235 1.00 
MRF8004 3.00 
4004 3.00 
4005 3.00 

JAPANESE TRANSISTORS 
2SÁ52 
2SA101 
2SA103 
2SÁ221 
2SÁ473 
2SA495 
2SM97 
2SA505 
2SA562 
2SA607 
2SÁ613 
2SA643 
2SA647 
2SÁ673 
moan 
2SA682 
2SÁ899 
2SA899A 
2SÁ705 
2SÁ714 
2SÁ720 
2SÁ733 
25822 
25854 
25856 
25877 
258128 
258135 
258152 
258172 
288173 
288175 
258178 
258186 
258187 
258235 
258303 
258324 
258337 
258364 
258365 
258367 

60 
70 
70 
60 
85 
65 
55 
65 
70 

2.25 
1.00 

85 
275 

85 
225 

95 
1.30 
2.00 

55 
250 

70 
65 
65 
70 
70 
70 

2.50 
95 

450 
55 
55 
55 

1.00 
60 
so 

I 95 
65 

1.00 
2.10 

e5 
65 

1.60 

256370 
258379 
258380 
258405 
258407 
258415 
258461 
258463 
258471 
258474 
258481 
258492 
258495 
258605 
258606 
25015 
25024 
2$032 
2$033 
2SC41 
2SC49 
25056 
250 143 
250154 
250162 
250163 
250185 
2SC202 
280206 
250240 
250261 
250291 
250320 
260352 
250353 
250371 
280372 

250387 
250394 
2$0458 
280460 

1.10 250478 
65 2SC482 
70 2SC491 

1.00 25C495 
210 250497 
1 05 250515 
125 250535 
1.65 250536 
t.75 250537 
1.75 25C563 
2.10 250564 
125 250568 

.95 280562 
2.00 250591 
200 250606 

.65 2SC619 

.65 2SC620 

.65 250627 
.65 250644 

4.00 2SC645 
.80 250681 
.95 2S0684 

3.50 2SC687 
3.75 250696 
3.75 250710 
4.50 250711 
1.00 250712 
100 250713 
1.00 250732 
1.10 2SC733 

65 250735 
65 250739 
75 2SC756 
75 250774 
75 250775 
70 25C778 
70 250783 
70 250784 
70 250785 
70 250792 
70 250793 
70 2SC828 

80 250829 75 
175 280833 70 
2.50 2$0838 70 

70 280839 85 
160 2SC930 65 

80 250945 65 
95 2$01010 80 
65 2501012 80 
70 2501013 1.50 

2.50 2501014 1.50 
70 2501018 1 50 
70 2501030 3.25 
.85 2501051 250 

2.50 2501061 1.65 
1.00 2501079 3.95 

.70 2501096 1.20 

.80 2501098 1.15 
1.75 2SC1115 275 

70 2501166 70 
85 2501170 4.00 

2.50 250117284.25 
210 2$01173 125 
2.50 2501213 .75 
235 2501226 1.25 

70 2501237 2.00 
70 2501239 2.80 
70 2501293 .85 
70 2501308 5.00 
70 2501317 .80 
70 2501325 5.00 
70 2SC1347 .80 
70 2501377 6.75 

1.50 2501383 75 
1 75 2501393 60 
200 2501409 2.75 
3.00 2501410 2.75 
100 2801446 1.25 

70 2501447 1.25 
1.00 2501448 125 
3.00 2501450 1.00 
2.50 2501454 2.75 

75 2501507 1.25 

2SC1509 
2501569 
2501756 
25030 
25045 
25064 
25065 
2S068 
25D72 
25088 
250120 
250130 
250141 
250151 
250170 
250180 
250196 
250201 
250218 
250235 
250261 
250291 
250292 
250300 
250313 
2S0315 
2SD318 
250341 
2513350 
250362 
250380 
250389 
250390 
250437 
2so456 
2801111 
2501115 
2sK19 
25K30 
25K40 
35F11 
SG809 

125 
1 25 
125 

95 
2.00 

.75 
75 
70 

1.00 
1.50 

.85 
1.50 
2.25 
2.50 
2.00 
3.00 
2.50 
2.50 
5.00 
1.00 

.80 
85 
85 

250 
1 20 

75 
95 
95 

3.50 
80 

6.00 
.95 
.75 

6.00 
.8o 

3.50 
3.75 
2.25 
1.25 
1.60 
3.14 
4.95 

FAIRCHILD 7400 IC -While They Last! 8/ S1.00 

ELECTRONIC DOORBELL 
(continued from page 35) 

ground. Install IC5 with a temporary 
ground at the junction of D4 and R12. 
Apply power to the transformer -then 
press the start button and measure the 
voltage on emitter Q3. This voltage 
should be between 4.75 and 5.25 volts. 
Lift the temporary ground and the volt- 
age should drop to under 0.9, the off 
condition. Disconnect power and in- 
stall the remaining IC's, paying partic- 
ular attention to orientation. The total 
current drain should not exceed 400 - 
mA on and I 0-mA off. Reapply power, 
press the start button and adjust R23 
for a frequency of 21,560 HZ at the Q 
output of ICI 0-b. This can also be ac- 
complished by listening to the melody 
as it is played and adjusting R23. 

If you desire your melody played 
without tremolo, remove R25. Tremolo 
may also be increased or decreased by 
a corresponding reduction or increase 
in resistance of R25. The beat tempo 
may be changed faster or slower by 
decreasing or increasing capacitors Cl, 
C2, and C3, respectively. Always main- 
tain the capacitance ratio such that 
Cl = C3 = C2/2. 

(continued next month) 

OEM SPECIALS 
1N270 06 
1N749,Á 16 
1N750.A 16 
1 N751. A 16 
114914 06 
íN4148 06 
1N4746 50 
1N4747 50 
1144749 50 
1N5355 75 
1N5357,A.B 75 
1N5358.A,B 75 
1N5359.A.B 75 
2N173 200 
214178 90 
2N327Á 
214334 
214336 
214338A 
2143968 
214404 
214443 
214456 
2N501Á 
2N508Á 
2145129 
214555 
2N652A 

1 25 
1 25 

90 
'110 

90 
20 

1 05 
1.15 
3.50 

.35 
2.50 

45 
90 

214630 3.10 2141540 .90 2142325 2.10 2143247 150 
2N677C 5.00 2141543 100 2142326 3.00 2143250 40 
214706 .20 2141544 .80 2N2327 4.00 2143375 4.95 
2147068 .35 2141549 1.05 2142328 4.25 2143393 19 
214711 .35 2141551 150 2142329 6.00 2143394 19 
2147118 50 2N1552 150 2142368 .25 2143414 22 
214718 .18 2141554 1.75 2N2369 .19 2N3415 25 
28718Á 25 2141557 1.50 2142484 .20 2143416 .28 
291720Á 1.35 2141560 100 2142712 25 2143417 30 
291759Á .90 2141605 35 2N2894 .40 2143442 190 
214760 .40 2141613 30 2142903 3.50 2143553 1.50 
214877 2.25 2141671 1.00 2142904 19 2143563 18 
214894 1.75 2141711 30 2N2904A 25 2143565 18 
2N918 .19 2N1907 4 25 2142905 19 2143638 18 
2N930 .19 2142060 1 90 2912905Á 25 2143642 .19 
2N956 .20 2142102 40 2142906 19 2143643 .15 
214960 40 2142218 20 2N2906A 20 2143645 .15 
2N962 40 2N2218A 25 2N2907 19 2143646 .10 
214967 40 2N2219 20 2912907Á 25 2N3730 1.25 
2141136 1.25 2N2219A 25 2142913 75 2143731 1.65 
2N1137A 145 2142221 19 2N2914 1.25 2143740 1.00 
2141142 1.95 2N2221A 19 2912916Á 3.75 2143771 1.90 
2141143 1.75 2142222 19 2143019 1.25 2143772 2.00 
2N1302 25 283222Á 19 2143063 .39 2143773 2.10 
2141305 30 2142270 30 2143054 .70 2143819 .25 
2141377 1.25 2142322 1.50 2143055 .75 283823 .60 
2141420 18 2142323 1.60 2143227 2.10 2143843 25 
2141483 1.00 2142324 2.00 

SILICON UNIJUNCTIONS 
2N2646 
2142647 
2N6027 PUT 
2146028 PUT 
2141671 
D5E37 

To-18 
To-18 
To-92 
To-92 
To-5 
To-18 

50 
65 
55 
75 

1.00 
4/1.00 

INTEGRATED CIRC. 
UA703C 40 
CA3066 400 
CA3068 650 
MC1305 1.50 

Replacement for Zenith 
221 -36, 221 -37, 221 -39 350 

TRANSISTOR GRAB BAG 

2143856 20 2144403 
2N3866 90 2N4409 
2N3903 19 2N4410 
2N3904 19 2N4416 
2N3905 19 2144441 
2N3906 19 2144442 00 
2N3924 3.25 2144443 1.25 
2N3925 4.50 284852 .60 
2N3954 450 2N5061 25 
2N3954A 4.90 2N5064 40 
2N3955 250 2N5130 19 
2N3955A 2.90 2N5133 .15 
2N3957 1.30 2145138 .15 
2N3958 1.20 2N5154 625 
2144037 60 2N5157 8.95 
2N4093 .90 2915196 185 
2N4124 18 2N5294 .60 
2N4126 23 2N5296 .45 
2144141 23 2N5306 20 
2N4142 16 2N5354 .25 
2N4143 15 2N5369 .20 
2N4220A .90 2N5400 .50 
2N4234 1.25 2915401 .50 
2N4235 1.60 21,15457 35 
2N4400 .19 2N5458 35 
2N4401 .19 2N5467 28.00 
2N4402 19 C10681 45 

19 
19 
19 
75 
85 

RECTIFIERS 

1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N4006 
1N4007 

10 

60 
70 
80 
90 

1 00 
1.10 
1.20 

100 

5.00 
6.00 
7.00 
8.00 
9.00 

10 00 
11.00 

Untested. 50 /1.00 FAIRCHILD 9LOO IC's, prime units 
HOBBYISTS 16 Pin Digital IC- Untested. 15/1.00 7090 Hi -Per. Op Amp 5/1.00 29 

741C HI -Pert. Op Amp 4/1.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 762 -9020 

ALL PARTS GUARANTEED AND TESTED ON PREMISES. 
Terms: Check or money order. COD's accepted. Include 10% for postage and 
handling. N.J. residents add 5% sales tax. Minimum order $5 00. 

Circle 99 on reader service card 



 í 7400N TTL air 
SN/400N 16 S117451N 11 SN/4151N 25 

S047400 16 SN1451N 17 SN74157N 35 

SN/407N 21 SN7450 41 SN/41501 25 

SN/403N 16 07459A 25 SN74150 11 

0040414 71 SN/460N 27 5N/4156N 30 

SN7405N 24 S10474N 45 5N1415/N 30 

SN7406N 45 SN7477N 39 SN74160N 15 

SN7101N 45 SN7473N 45 SN1416IN 45 

SN7400 75 SN1470 45 SN/1163N 65 

S4/109N 75 SN 747571 80 SN74164N 65 

SN7410N 70 SN7476N 47 SN741601 65 

004101 30 SN7480N 50 SN74166N 70 

SN/412N 47 SN/482N 175 S17416774 50 

0111413N 85 S4/48304 115 SN7411ON 00 

511//1474 10 S70485N 1 11 SN7417174 1 00 

SN1416N 43 S147486N 45 SN7/11374 70 

SN741/N 43 SN/488N 350 SN74I74N 95 

SN/418N 25 SN1489N 3 00 5747417574 95 

SN7170N 21 0749001 59 SN/4116N 90 

511111111 39 S147491N 170 S747117701 90 

SN/423N 37 S74749701 87 SN7418001 I 05 

SN7425N 43 SN7493N 87 S4/4181N 355 
SN147614 71 SN7494N 91 54/4187N 95 

5N747/11 31 SN7490 91 S111418474 730 
SN7479N 17 574749644 91 SN74185N 710 
571743011 76 047410044 1.15 SN74181N 800 
S44/43744 31 S017410711 19 011419044 150 
011747711 47 00412111 55 514/419101 150 

S447478N 40 51474121N 49 0011419711 150 

SN/419A 25 0141201 1O5 S44/4190 140 

571744001 il SN741191 60 SN7419414 145 
0744111 10 544741101 81 0017419511 100 
514144711 08 544/417701 300 0/4190 175 
0744344 05 SN/414144 115 51114197N 100 
7N74446 IO SN 74142N 6 50 7017419844 275 
5N144SN 10 514/4143N 700 54414199N 725 
SN7446N 15 SN /4144N 700 07410001 100 
0714711 89 01411511 115 0141415144 250 
S447418N 99 5N7414844 750 07428444 600 
0145011 20 0747599 110 54474785N 6 00 

204. Discount lot 100 Combined 74008 

111 In 65 

C04001 
79 

9 CM OS + 14120N 65 

C04002 29 104030 65 74C30 65 
C04006 2.50 1 0403 185 14C47N 715 
C04007 29 C04040 745 74C 7311 150 
C04009 59 104042 190 74C14 1 1 
C04010 59 104044 1.50 I4C9001 300 
(04011 29 104046 251 14[9514 100 
CU4011 29 C04017 2 15 74C107N 125 
C04013 .53 C01049 79 10151 790 
[04016 69 (04050 .79 14C154 7 00 
C04011 135 C04051 298 70157 215 
C04019 59 (04053 298 74C160 315 
C04010 769 C04060 3.25 74C161 775 
C04077 115 (04066 1.75 74(163 300 
C08073 29 C04069 45 74(164 375 
C04074 150 (04071 45 10111 260 
C04075 74 104081 45 71C197 775 
(0407/ 05 14C0001 39 14[195 715 
C04018 165 74(0144 55 80C91 I50 
C04019 290 74C0444 75 

19110011 

1M100H '5o LINEAR iMiis 66 
1141118 375 1.101701 25 11411101 115 
11421701 100 I143/144 00 1.141/58C 65 
04470014 80 17138001 39 184149611 95 
11430101 3100 LM380CN OS 111115550 185 
118301C44 3 I 00 1147801 79 044111101 195 
LM3078 75 11438244 79 714290IN 295 
1183048 100 NE5016 00 E8006571 69 

1 M3051 95 44E5104 00 1M790044 55 

14430101 35 44E5318 00 1.51790544 60 
LM3088 100 44E5361 00 114555614 185 
1M308C44 I 00 NE5401 00 44(55589 100 
1.113098 110 NE 550N 19 17575N 90 
1.10096 125 NE553 50 144757844 720 
LM310CN 115 NF 5559 75 01757411 720 
LM311H 90 14E5658 .25 1.0753511 175 
LM3I1N 90 11E56511 95 80388 4 93 
1718C44 150 NE566CN 95 15175450 49 
1M3I9N 130 14E5678 25 75451101 39 
1113190 900 114E567V .95 75452C44 39 

10706 5 I 35 L57107CN 45 15453C14 39 

L143706 511 35 14470911 79 15154CN 39 
043208 12 135 16110914 29 75491CN 79 

I14770K 15 135 0417014 /9 75497C44 89 

1513736 14.00 LM/IIN 39 75494C44 89 
151324171 180 110101 55 RCA LINEAR 
1M73911 1/0 107738 SS CA3013 I 70 

10340K 195 10731N 100 CA3073 215 
103406 11195 11030 129 C43035 225 
LM3406 15 195 54711C8 3100 C63039 1 35 

1843406 24 195 LM741CN 31 00 CA3046 1 15 
7143107o I 75 LM74714N 39 163059 746 
LM3401o6 175 1074701 79 CA3060 280 
1M3/07 n 121 75 1074714 /9 CA3080 85 
1.43407o 151 75 7517488 39 CA3081 160 
1M34111o1417S 114740 39 CA3086 59 
15135014 100 15117036 90 103089 775 
184351CN 65 101300 119 CA3091 8 75 
1613706 115 101100 140 (83123 I85 
107708 1 75 1013001 85 CA3500 I /5 

MICROPROCESSOR COMPONENTS 
8008 CPU 07995 8111 1024 RAM 51295 
8080 CPU 14995 1702A 21( PROM 2995 
7489 648 RAM 295 52030 2K PROM 
8599 Tr, Suase 7489 3 50 8223 PROM 
7101 2568 PAM 225 2407 2K SR 

2102 7K RAM 495 2533 1K SSO 

8701 1024 RAM II 95 AY 5 1013 UART 
7010 IK MOOS RAM Retains dal. W o Poser 
2107 46 RAM )SONS Ace. urne 22 pun OIP 

1995 
3 00 

9 95 
1185 

7 95 
29 95 

19 95 
Vrtor General Purpose Log.. CARO Bord 1495 
Very Hugh Noise Immunity Hold, 12 ea 14 pin DIPS 
44 pin Edge Connection 

THE KI 108YTE RAM CARO Per Sig 6995 
Camplele 1648 Memory High Noise Imm0n,ty Components 
'Single 5, supply 5O001S Ar cess Time 65,1 rmludeaaar s. ICS 
Bord 

- DIGITAL COUNTED UNIT 

0^g,l aiche, 
0 Bard 01cá1 /tor 

4 Each Man/ Displays 
70000 Counrw 

Complets 11,05 Bord 

DIGITAL VOLTMETER KIT 

0.2 Volt. Auto Polarity 3Y, digits (MAN]) 
DVM MOS LSI Design 
Size: 2'h" x TA" x PA" 

$39.95 

4' POWER SUPPLY CORDS .... 
Black 

59s ea 

PL4 

S9.9h 

DVM Chy 
L0110 Oq,la 
10177 Analog r 

DM8890N 
Complete Horio.Ns 
Chain for T.V. Type 

THUMBWHEEL SWITCHES 

4 9 r 

Iw.Ma.rraa...... N4 

W1r 
KA..KU... im 

i9 

4110T090NN 100 
Ner 

01 Soc0tu and he brlof me Prom 
Board sr,es omplete down to the 
lao m boit and suey. include, 
2 07 35$ 5ocóet, 107 3Se 801 Srr.p 
2 5 way brndup posh. 4 rober 1.,, 

,, bob,. an./ err &stembh 
,n,u0C5ant 

COUPLER Ut... s 1995 

POCKIT CALCULAI 
5lom7,on plus constant 
addresuble memory with 
,nd,r,dull recel! 8digit 
dnpley plut overflow henry 

144 ttaodrd or 

chargeable 
eNWl part in ready to 

semble roam - instructions 
included 1'17 Va" 
OPTIONS - 

IISAAC Transformer 
6 wch "N" AIS aline Batteries 

017 50,80 

4 95 _Oh 
1501st 

.3M" OIAM. TRIMMER 

.00e 

naaMNauw9 
TA 

Kpmn eaM1. 

Model 
TRII 

OMRI 1. 14-11 

"l'an 

1$::'9.1;16 VECTOR BOARD 

WAU or T.V. DIGITAL CLOCK 
Mar 24 HM 
25' VIEWING DISTANCE 
Walnul Case 6" . 3" . I" 
H, 8 Min 6" Hugh 

Seconds 3" Hr98 

KIT An Comp 8 CaH 

Wied A Assembled 

9a95 
115 Vau $4495 

DISPLAY LEDS 
CA Common Anode CC Commas Cadmie 
MAN I Com Ano .170 51.95 
MAN 2 5.1 Marra, 300 4 25 
MAN 3 Com Cath. 125 95 
MAN 4 Com Cath. .187 1.95 
MAN 7 Com. Ana 30 1.50 
0133 Com Cath. 125 1.95 
01747 Com Ano 625 2.50 

DISCRETE LEDS 
MV 10 

MV 50 
MV 5014 
MV 5074 
MV 5024 
MV 5024 

Red 
Red 

Red 

Green 
',Po* 
Orange 

5 SI 00 
6S100 
5'51 00 
4/SI 00 
1/51 00 
4'51 00 

I 24 

8 Pin S 19 

14 pin 23 
16 pin 27 

18 pin 46 

77 Pin 65 

14p. 530 
16 pin 33 
18p. 47 

71pn 59 

8rn 530 
14 pin 35 

16 p. 38 
18 pin 57 

10p. 545 
14 pin 46 

16 pin 55 
IBp. /5 

IC SOLOERTAIL - LOW PROFILE (TINT SOCKETS 

7519 50 100 1 24 

III 17 14 rn S 68 
22 21 78 pin 89 
16 24 36 Mn 1 IO 

I l 37 40 Mn 175 
59 57 

SOLDERTAIL STANDARD (TIN) 
28 76 78 P. S 99 

31 79 36 pun 1 39 

39 31 40 pin 159 
54 49 

SOLDERTAIL STANDARD IGOLDI 
71 74 14 pin S 70 

31 79 78 pin 110 
35 32 36 pin 1 55 

41 43 10 pin I /S 

WIRE WRAP SOCKETS (GOLD) LEVEL .3 
41 77 24 yin S105 
42 38 789,n 140 
50 4S 36 pin 159 
68 62 40 pin 175 

2519 

62 
81 

99 
1 17 

90 
26 

1 45 

63 

100 
1 40 
159 

95 
I 25 
145 
155 

50 100 

56 
73 

90 
93 

81 

115 
30 

57 

90 
1 06 
1 /5 

85 
1 10 

I 30 
1 40 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 

ASSI 1 Se. 

ASST 2 5.a 

ASST 3 5 l 
ASST 4 

ASST 5 

ASST 6 5ea 

ASST 7 

IO OHM II OHM IS OHM IR OHM 12 OHM 
770HM 33 OHM 3908M 47 OHM 56 OHM 

68 OHM 82 OHM 700 OHM 170 OHM ISO OHM 
180 OHM 270 OHM 270 OHM 730 OHM 390 OHM 

470 OHM 560 OHM 680 OHM 870 OHM IK 
128 1 S 10 228 27K 

3 3K 

5ea 82K 

226 
5114 566 

39K 47K 
10K 176 

27K 336 
686 82K 

1506 1806 
3906 470K 

IM 17M 
5 ea 2 71.1 3 1M 

220K 
5606 

I 5M 

7 9M 

566 68K 
156 186 

396 4/K 
700K 1204 

770K 330K 
680K 870K 

IOM 27M 
47M 5614 

I/4 WATT S% 50 PCS 

I/4 WATT 5. 50 PCS 

1/4 WATT 5% 50 PCS 

1/4 WATT 5% = 50 PCS 

III WATT 5% SO PCS 

I/O WATT 51 50 PCS 

1/4 WP, T 5 %. 50 PCS 

PRIME sse e 311. 

INTEGRATED 4sS1I 7.. 
CIRCUIT 
ASSORTMENTS 

Assl 10 " 
,r 7 TT 

Sto 11W .2101 

SN11m /110 

SNrur /410 

91474141 11175 

CwWt 
C04016 
141017 

3n1 

404) 
4017 

3014 
5651 

7.01 
7139 

7411 
14 M 

1011 
4019 

3027 
xn 

111 
tuo lui 
11104 14117 

11101 10791 

4012 
4011 1030 

ili. 3091 

ssi nt 

M5111 

CMOS 

Li4La 

5595 Asst 

9995 ASST 

19 95 ASST 

VO 95 Ass? 

lo 

TIM 
OR 55 

OR 3208 

OR 556CP 
OR 2556CP 
OR 2240CP e 

PHASE LOCKED. 
XR 210 FSK. 
OR 215 Chah Cr. its 
OR 567CP Tone Den .r (mon, DIP) 
OR 567CT Tone Oeude, (TO 51 

STEREO DECODERS 
OR I310P PLI Stereo Decoder 

XR 13105P PL1 Stere., Decoder 
OR 1800P PL L Stereo Decoder 

WAVEFORM GENERATORS 
OR 705 Wood(o,m Generator 
XR 2206CP MOnolahn Fu0Ce0On Genelalot 
XR 2207CP Vollage ConlIolled Oscillator 

OTHER EXAR IC'S 

X R 1468CN Dual . 15V Tiackmg Regulator 
OR 1488N Oued One 01,00, 
OR 1489AN Oued Tore Receive 
OR 2208CP 0$00047 nna1 MSn,p5e0 

OR 2211 CP FSK Demodulator/Tone Decoder 

XR 2261 Monolithic Proportional Servo IC System 

w/4 ea Dr nier Transistor 

.r 

Slin 
1 55 

185 
3 70 

4 80 

s 20 

6 60 
195 
170 

J70 
3 20 

3 70 

8 40 

5 50 
3 85 

3 85 

5 80 
4 B0 

5 20 

6 70 

379 

*Special Requested Items* 
164194 Cao I,r.y.4 5595 
1144195 1fr7,r.Pal 3 7 
MCl/41 NenSH.Ceme 400 
0140449 4 50 
CC3130 SwrCM050PA.P149 
41110 l. 

MI . 
1 /5 

4Wrl M 4he 175 

91119/ 5100 
4074P ))5 
7511 11 W 
7511 rW 
1574 1W 
)515 6 W 
1571 s W 

1S1] 51 M 
9)63 195 
4161 

1 ,1 9}11 
1976 1 CO 

1110 ,n 
5W 

I2enr1 DIODES 
TYPE VOLTS W 

N146 33 100. 
147510 5I 400. 
N751 5 6 400. 
14753 6 7 400. 
N754 68 400. 
N9658 15 400. 
145732 56 500. 
N5734 62 50001 

145235 68 SOO. 
N5236 IS 500. 
N456 15 40. 
N458 150 7m 

N4854 180 10. 
N4001 SO PIV I AMP 

N4007 100 PIV 1 AMP 

RICE 

100 
1 00 
100 
1 00 
1 00 
100 

78 

18 

28 
28 

6100 
6' 1 00 
5100 

09 
10 

*YPE 

1014003 

1144004 

1013600 

1144148 

1144151 

1444/34 
1N1/35 
1114736 

1441/78 
104747 
144744 
1141183 

1141184 
011186 
011188 

I Rwuherl 
VOLTS W PRICE 

700 PIV I AMP 10 

400 PIA 1 AMP 10 

50 700. 6 100 
75 IOm 15 I00 

35 IO. I7100 
5 6 Iw 28 

61 Iw 28 

68 Iw 
6 7 7 

17 Iw 
15 ha 

SO PIV 35 AMP 
100 PIV 35 AMP 

200 PIV 05 AMP 
400 PIV 75 AMP 

28 

18 
78 

28 
160 
1 /0 
1 80 

7 00 

MPS A05 
214918 

2N2219Á 
262221 
2N2212Á 
2442369 
2N2369Á 
1147401 

I 

TRANSISTORS 
551 203905 IIII 

25 24479068 4 SI 263906 
3SI 2142907A 5 SI PN/249 
ISI 7N3053 751 PN4750 
511 7113055 95 2114409 
531 2113/254 251 7115129 
491 2N3903 5 S1 2N5179 
151 IN3904 4 SI C 10681 SEP 

4 SI 
4 SI 
4 SI 
451 
5 SI 

19 

19 

2 SI 

FREE Wnh each $15 order of M,c,oprocessol components, 

512.00 017 a one year sub sa,ph on to BYTE Ih. maganne lo, 
Valu. computer PHREAKS FREE FREE FREE 

8091 

0091 
8095 
8171 
4773 
8130 
8200 
8210 
8714 

\8770 

598000 SERIES4557 
59 8771 ' 3 00 

139 8730 759 
89 8767 /00 

I 59 8761 4 00 

719 8780 75 

2 S9 8741 05 

7 49 8788 1 15 

I69 8570 179 
I 69 8551 1 65 

8554 
8810 
8870 
8876 
8810 
8811 
016 
8864 
8880 

2 /9 
149 

19 

200 
300 
2 59 

2 59 
49 

7 00 
35 

Satisfaction Guaranteed. 55.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Write for FREE 1975S Catalog - Data Sheets .2511 each 

MWES 
P.O. BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592 -8097 

CAPACITOR CORNER 
4111- 50 VOIT CERAMIC OISC CAPACITORS 

1 9 1049 SO 100 19 1049 50 100 
1007 05 04 03 001 05 04 035 
22 o1 05 04 03 0047 05 04 035 
4/ p7 05 04 03 01 05 04 075 
100 pl 05 01 03 022 06 OS 04 
770 pl 05 04 07 047 06 05 04 
410 pl 05 04 035 I 17 09 075 

700 VOLT MYE AR f ILM CAPACITORS 
001.1 12 70 07 02011 13 II 08 

0022 72 10 07 047.1 21 IT 13 

0047.1 12 10 07 1.1 17 .23 .17 

010 12 10 07 220 73 77 22 

20% DIPPE 0 TANTALUMS /SOL I01 CAPACITORS 
I 35V 28 13 II 15 05V 30 76 21 
15 350 78 27 17 21 259 31 21 22 

27 35V 78 71 II 3 3 25V 31 11 22 
33 15V 28 23 II 4 7 255 32 78 23 
47 350 28 23 17 68 255 M 37 25 
68 359 28 23 II 10 25V 40 35 79 

I 0 35V 28 23 II 15 75V 63 50 40 

MINIATURE AlUMINUM ELECTROLYTIC CAPACITORS 
Aral leg RadW Load 

// 50 15 Il 10 47 75 IS 7 

1 50 16 11 Il 47 50 16 1 

7 7 50 15 13 IO 16 15 1 

4 1 25 16 14 12 25 16 1 

10 25 15 13 10 50 16 1 

IO 50 16 14 17 1 16 IS 1 

72 75 17 IS 12 7 25 15 3 

77 SO 24 20 IB 7 50 16 / 

47 75 19 I7 IS I 16 11 7 

4/ 50 25 71 19 I 25 75 1 

700 25 14 20 18 I 50 16 1 

100 SO 15 30 28 4 SO 14 I 

220 25 31 78 25 100 16 19 5 

220 50 45 /I 38 100 25 14 O 

470 25 33 79 71 100 50 15 0 

1000 16 55 50 45 770 16 11 7 

2200 16 /0 67 55 110 25 II 8 

10 
11 

IO 

11 

10 
IO 

09 

10 

12 

19 

11 
18 

28 
16 

16 

9/ 

Circle 101 on reader service card 105 



ODEL MM 

ne dock kit with plastic,case, P.C. board 
nd transformer for MM5314 ONLY $22.50 

MODEL CT 

Specially designed plastic case for CT -7001 
with P.C. board and schematic. ONLY $9.50 

Model MM plastic case only 54.50 
Modal CT plastic ose only $7.00 
P.C. board only for MM5314 52.50 
P.C. board only for CT 7001 $3.20 
all p.c. boards are with layout printed on component 
side also supplied with schematic. 

MM5311 
MM5313 
MM5314 
MM5316 
CT7001 

CLOCK CHIPS 
28 pin BCD & 7 Seg. 6 digits mux. 
28 pin 1 pps BCD & 7 Sag. 6 digits 
24 pin 7 Sag. 6 digits Mux. 
40 pin W /alarm AM /P Mindicat 4 digit 
28 pin alarm, date, 7 Sag. 6 digit AM /PM 

CALCULATOR CHIPS 
Rockwell A4001 8 digits Slide Rule, with memories 
Rockwell A1150 12 digits 5 functions with memories 
Rockwell A1030 8 digits 5 functions with memories 
Rockwell A1032 8 digits 5 functions only 
National MM5738 8 digits 5 functions only 

INTEGRATED CIRCUITS 
LM555 Timer Mini Dip 
LM 709 OP Amp. Mini Dip 
LM 741 OP Amp. Mini Dip 
LM 3401 6 volt Regulator TO -220 
LM 309K 5 volt Regulator TO -3 

SN 7447 BCD to 7 Seg. Decoder driver 
SN 7490 Decade Counter 
75491 MOS to Segment drivers 
75492 MOS to Digit driver 

1 AMP RECTIFIERS 
IN 4002 100v 
1N 4003 200v 
IN 4005 600v 
1N 4006 800v 
IN 4007 1000v 

CAPACITORS 
1000 uF 25v upright 
600 uF 25e upright 
220 uF 100v upright 
100 uF 50v upright 

$3.20 
$3.50 
$3.50 
$3.60 
$6.80 

512.00 
$5.50 
$5.00 
$3.50 
$5.00 

$0.50 
$0.20 
$0.22 
$1.20 
$1.00 
$0.70 
$0.65 
$0.60 
$0.60 

$5.00 per 100 
$6.00 per 100 
$1.00 pee 100 
$8.00 per 100 
$9.50 per 100 

$0.40 
$0.35 
$0.30 
$0.30 

DISPLAYS 
Litronu DL 747 Common anode 7 Seg. 0.6" 52.50 
Litronix DL 707 Common anode 7 Seg. 0.3" 51.50 
M.P. 0.3" Common cathode 7 Seg. Red 51.50 
Fairchild END-70 025" Common cathode Rad $0.60 
Litronix DL-33 3 digits 0.1" com. cathode Red 51.00 
Litronix DL4S 9 digits 0.11" common cathode Rad $4.00 
Fairchild FNA359 digits 0.11" LED array $5.00 
NEC 4 digits 0.5" W /AM. PM. dock display, Flourescent 12.00 
NEC 0.4' 7 Sag. Green flourescent tube 

(for MM5314 p.c. board) $1.00 

COMPUTER KEYBOARDS 
Keyboard for Computer Terminal with decoder 

without electronic parts 

SWITCHES 
Subminiature SPDT toggle switch 
Sub miniature DPDT toggle switch 
Sub miniature touch switch, for clock 
Micro switches SPOT. SPOT 

DP4T Slide switch Mini sire 

MANY MORE ITEMS 
PLEASE CALL 

1213) 6795162 10.7 Mon. thru Fri. 

Mail Order and C.O.D. accepted 
Minimum Order 10.00 - POSTPAID IN CA. 

$29.50 
$19.50 

$1.00 
$1.20 
$0.20 
$0.35 
$0.25 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BLVD., 
HAWTHORNE, CA. 90250 

For Information PLEASE CALL 
(2131 679 -5162 

Circle 102 on reader service card 

SING INDEX 
RONICS does not assume re- 

ty for any errors which may appear 
Index below. 

READER SERVICE CARD NO. PAGE 
17 A.D.R. Audio 73 
16 Allison Automotive 72 
77 Alpha Electronics 94 
3 Amperex 5 

29 Audio Amatuer 81 
74 Basix 92 
11 B & K Division of 

Dynascan Corp. 32 
Bell & Howell Schools 28 -31 

63 Brooks Radio & TV Corp 87 
81 Castle Tuner 

Service Corp. Cover 1V 

14 Channellock, Inc. 70 
61 CIE, Cleveland Institute 

of Electronics 82 -85 

10 Continental Specialties Corp... 27 
CREI, Division of 

McGraw -Hill Continuing 
Education Center 64 -67 

13 Delta Products Corp. 69 
67 D. Duncan Electronics 89 
22 EDI, Electronic 

Distributors Inc. 75 
20 EdIie Electronics 74 
79 Edmund Scientific 108 
69 EICO, Electronic Instrument, 

Inc. 89 
EMC, Electronics 

Measurement Corp. 95 
85 Fluke 93 
73 Fordham Radio Supply Co. 92 

G.C. Electronics 93 
General Electric Co., 

Tube Div. 26 
72 Grantham School 

of Electronics 91 
GTE Sylvania 

Electronic Components 2 
100 Heath Co. 24 -25 
6 Hickok Electrical 

Instrument Co. 16 
ICS, International 

Correspondence Schools 46-49 
18 Indiana Home Study Institute.. 73 
12 International Crystal Mfg. Co 68 
5 Lafayette Radio 

Electronics Corp. 13 
82 Leader Instruments Corp. 75 
71 Lectrotech Inc. 90 
64 Martin Research 88 
2 MITS, Micro -Instrumentation 

Telemetry Systems, Inc. 1 

78 MTI, Motorola 
Training Institute 95 

65 Mountain West Alarm 
Supply Co. 88 

27 National Camera Co. 80 
National Technical Schools ..18 -21 
NRI, Div. of McGraw -Hill 
Continuing Education Center 8-11 

30 Olson 81 
75 Pagel Electronics 92 
21 PAIA Electronics 75 
23 Perma Power 76 

Polytronix 77 
28 Processor Technology Co. 81 
1 PTS Electronics Cover II 

RCA Distributor and 
Special Products Division ..14 -15 

9 RCA Solid State Division 23 
66 RGS Electronics 88 
7 Sansui 17 

19 Schober Organ Corp. 73 

READER SERVICE CARD NO. PAGE 
76 Schurman Products 92 
24 Sencore 79 
80 Shure Brothers Inc. Cover III 
70 Sphere 90 
62 Southwest Technical Products 86 
26 Tab Books 80 
15 Telematic 71 
25 Tescom Corp. 80 
68 Tri -Star Corp. 89 
4 Tuner Service Corp. 7 

Vintage Radio 94 
8 Weller -Xcelite 

Electronics Division 22 

MARKET CENTER 
90 Active Electronics 

Sales Corp. 98 
92,93 Ancrona Corp. 99,101 
105 Babylon Electronics 107 

Command Productions 96 
Cornell Electronics 100 
Cortlandt Electronics Inc. 98 

104 Delta Electronics 107 
88 Digi -Key 96 
102 Formula International, Inc 106 
98 Bill Godbout Electronics 104 

Gunmaster 100 
103 I.C. Kits Inc. 107 

IMS Associates, Inc. 100 
97 International Electronics 

Unlimited 103 
87,101 James Electronics 102,105 
96 JTM Associates 102 

Lakeside Industries 96 
Lesco Electronics 96 

95 Meshna Electronics, John Jr 102 
99 New -Tone Electronics 104 
91 Photolume Corp. 98 
89 Poly Paks 97 

Saxitone Tape Sales 100 
Solid State Sales 100 
Trumbull 98 

94 TV Tech Specials 102 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

City state zip code 

Mail to: Radio - Electronics 
SUBSCRIPTION DEPT., BOULDER, COLO. 

80302 



12/24 HOUR 6 DIGIT 
CLOCK KIT 

GIANT DIGITAL 
READOUT 

KIT INCLUDES: 

Full, illustrated P.C. Boards 

(4) Giant .6 inch LED 

Readouts (DL -747) 

(2) .3 inch Monsanto Man -7 

National MM S314 Clock Chip 

(3) Pushbutton Switches 

Transistors, Diodes, 
Resistors, Capacitors, LEDS 

Easy to Follow Step by Step 

Instructions 

(12V AC Transformer Not 

Included) 

$29.95 
MINIMUM ORDER: $10.00 -Add SI 

SEND CHECK OR MONEY 0 

I.C. KITS INC. P.O. BOX 921 

N. J. Residents Add 

8003 
Microprocessor $24.95 

2102 
RAM 4.95 

NE -555 
Timer .49 

NE -556 
Dual Timer 1.59 

NE -553 
Quad Timer 3.95 

NE -566 
PLL _ 1.95 

NE -567 
Tone Decoder _. 2.95 

741 
Mini Dip .39 

309K 
Voltage Reg. .99 

LM -330 
Audio Amp .99 

LM- 377/2277 
Stereo Amp 2.29 

PA- 239/2126 
Stereo Pre -Amp _ _. 1.79 

TT 1W 
1 Watt Audio Amp To-5 .69 

8038 
VCO (Intersil) 3.79 

2N2222 
Unbranded NPN 10 /1.00 

2N2907 
Unbranded PNP 10 /1.00 

Jumbo LEDS 
Red 10/1.39 

Jumbo LEDS 
Yellow or Green . 10/1.79 

.00 to cover postage and handling 

RDER (NO C.O.D.) TO: 

METUCHEN, N.J. 08817 
5% Sales Tax 

Circle 103 on reader service card 

MODULAR AM-FM ASSEMBLIES 

R9779 

w . 

R9754 

A... ammallellMMOMO 

11111.1"W 
R9749 R9752 

We have acquired the excess inventory of one of the larger makers 
of auto radios. The inventory consists of modular forms, from which 
many different models were assembled. Ideal for using in your home 
brew equipment. 

AM /FM push button front end no IF amplifier) 
STOCK NO.R9779 3.95 2/6.00 

FM IF amplifier 10.7 Mhz. STOCK NO.R9752 3.95 2/7.00 
Stereo amplifier, with volume & tone controls, 2 W.per channel. 
2Ys "x4 ," STOCK NO.R9754 9.95 2/18.00 

AM Radio board. Requires tuning coils (push button assembly) 
anri power output transistor, STOCK NO.R9749 3.95 2/6.00 

Push button assembly. 5 push buttons and tuning slugs. R9749, 
above, snaps onto this assembly to make an AM radio. 

STOCK NO.R9263 1.50 2/2.50 
Push button assembly, with FM front end, R9749 snaps on to this assembly to make AM /FM radio. R9779 2.95 2/5.00 

Enclose sufficient postage. Excess refunded. Send for catalog 14. 
64 pages of electronic bargains. MINIMUM ORDER 55.00. 

® DELTA ELECTRONICS CO. 
Phan* (617) 366 -4705 

Circle 104 on reader service card 

2102.2 MOS 1024 BIT MEMORY 
FILLY DECODED STATIC RANDOM ACCESS MEMORY ` 
DIRECTLY TTL COMPATIBLE INPUTS AND OUTPUT 
SINGLE 5V SUPPLY - - NO CLOCKS OR REFRESH af 
6695 EAe (DIP)8 54995 
Numeric Display 

1 /4" Single Digit 
GaAsP LED 

COMMON CATHODE WITH RH DECIMAL 

Compact -10 digits in 3" panel width ACTUAL SIZE 

Highly legible- bright red 1/4" character easily 
read within 10 feet over a wide viewing angle 

125 mW oer digit at typical brightness 

SUPER SPECIAL $.75 
TEN for $5.95 

SPECIAL 

8223 
PROM 

8 BIT 
32 WORD 
MEMORY 

3.00 EA. 
10 - $29 

WE PROGRAM 
FOR e5 EACH 

CD -2 COUNTER KIT 
Unit includes board, 7490, 7475, quad 
latch, 7447 seven- segment driver, and 
RCA DR2010. 

.. 744Gq 74/54 446 

COMPLETE KIT only $11.95; FULLY- ASSEM- 
BLED $15.00; boards can be supplied 
separately at $2.50 per digit. 

RCA 2010 
Numitron Digital Display Tube, incan- 
descent 5 -volt 7- segment: 

.6" High numeral visible from 30 ft 

Standard 9 -pin base (solderable) 
Left -hand decimal point 

EACH $5.00 5 FOR $20.00 

CIa1LJS CD4016 1.00 
CD4000 $.55 CD4019 1.00 
CD4001 .45 CD4023 .45 
CD4002 .45 CD4024 1.60 
CD4007 1.00 CD4025 .45 
CD4008 3.25 CD4027 1.00 
CD4009 .75 CD4030 1.00 
CD4010 .75 74C20 .65 
CD4011 .45 74C42 2.00 
CD4012 .45 74C157 2.50 
CD4013 1.00 74C161 3.00 
CD4015 3.00 74C195 2.00 

TRANSISTOR 
SPECIAL 

2N3568- HEP736 
T092 PLASTIC 
NPN 300MW 

60V 40 -1208 
EACH 8.15 
TEN 1.00 
100 9.00 
1000 80.00 

NEW- TELEDYNE 
MARKED T3568 

POTTER 
BRUMFIELD 
Type KHP Relay 
4 PDT 3A Contacts 

24 VDC ;650 coil) $1.50 EA. 

120 VAC (10.5 MA coil) $1.75 EA. 

TTL DIP 
7400 .20 

74H00 .25 

7401 .20 
74H01 .25 

7402 .25 

7403 .25 

7404 .25 

74H04 .30 

7405 .30 

7406 .40 

7408 .30 

7400 .20 

7410 .20 

7413 .75 

7417 .40 

7420 .20 

74L20 .30 
74H20 .30 

74H22 .30 

7430 .20 

74H30 .30 

74L30 .30 

7440 .20 

74H40 .30 
7442 1.00 
7447 1.50 
7450 .20 

74H50 
7451 
74H51 

7453 

7454 

74L54 
74L55 
7460 
74L71 
7472 
74L72 
7473 
74L73 
7474 
74H74 
7475 
7476 
74L78 
7480 

.30 

.20 

.25 

. 20 
.20 

.25 

.25 

.16 

.25 

.40 

.60 

.35 

.75 

.45 

.75 

.80 

.55 

.70 

. 50 
7483 .70 

7489 3.00 
7490 1.00 
7492 .65 

7493 1.00 
7495 .65 

74L95 1.00 
74107 .50 

74145 1.25 
74180 1.00 
74193 1.50 
74195 .80 

SEND FOR 
FREE FLYER! 

C.O.D. PHONE ORDERS 
ACCEPTED --$10 MINIMUM 

All IC's new and fully tested, leads plated 
with gold or solder. Orders for $5.00 or more 
are shipped prepaid, smaller orders --add 55C. 
California residents add Sales Tax IC's 
shipped within 24 hours. P.O. BOX 41727 

SACRAMENTO, CA 

95841 . 

916 334 2161. 

gtagYLOn 
ELECTROflICS 

Circle 105 on reader service card 
107 



LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in electronic. hobby 
and science items - plus 4.500 finds for tun. study 
or profit ... for every member of the family 

A BETTER LIFE 
STARTS HERE 

3- CHANNEL 
COLOR ORGAN KIT 

Easy to build low -cost kit needs no 
technical knowledge. Completed unit 
has 3 bands of audio frequencies to 
modulate 3 independent strings of 
colored lamps (i.e. "lows" -reds, "mid- 
dles"- greens, "highs " -blues. Just con- 
nect hi -fi, radio, power lamp etc. & 
plug ea. lamp string into own channel (max. 300w ea.) Kit fea- 
tures 3 neon indicators, color intensity controls, controlled 
individ SCR circuits; isolation transformer; custom plastic 
housing; instructions. 
Stock No. 41,831 EH $18.95 Ppd. 

AM RADIO FITS IN /ON YOUR EAR! 

Wear it inconspicuously every- 
where, listen as you work (lawn, 
yard, office), watch (game, beach) 
or wait. Instant music, news, 
sports. No gimmick - 6/10 oz. 
technological wonder w/ integrated 
circuit, 11 transistors, patented 
ferrite antenna /tuner /volume dial. Works best outdoors. Uses 
hearing aid batt. (incl) -up to 100 hrs. playing. New batt. 
to slip in avail. at drug stores (about 50f). No lengthy wires, 
bulky cases, or power -packed! 
Stock No. 42,275 EH $14.95 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 

Parabolic mike wi 1844" reflecting "> 
shield & 2 I.C.'s in amplifier magni- 
lies signals 100X that of omni -direc - 
tional mikes. Catch a songbird 12 
mile off; OB's huddle strategy; sounds 
never before heard. Super directivity 
gives highest signal to noise ratio poss. Safe: auto. cuts off 
ear damaging noises. Earphones, tape recorder output, tripod 
socket. Req. two 9v trans. batt. (not incl). 
No. 1649 EH (5'/2 LB.) $299.00 Ppd. 
RIG EAR "TOY" MODEL - 80,176 EH $32.25 Ppd. 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
ability to tune in your brainwaves, 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex- 
cept 9v trans. batt.) to own a portable 
self -cont. BIOFEEDBACK unit for a 
pittance: steth. earphones, electrode 
headband, solid -state circuitry: 5 microvolt sensitivity, more! 
Comp!. assembly instructions & op. manual. With basic 
electronics knowledge, you can do it! 
No. 61,069 EH (KIT) _. .. $34.95 Ppd. 
No. 71,809 EH (FULLY ASSEMBLED) $55.00 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4$00 UNUSUAL 
BARGAINS 

Completely new 1976 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 00007 
Please rush Free Giant Catalog "EH ". 
Name 

Address 

108 LCity 
State - ZIP _ 

F 

mini YOU COME T0 MIIIADELMIIA BE SURE TO SEI 

IN SANIINOTON N.1. ONLY 10 MINUTES AWAY AT 

RUN A WORKING STEAM ROLLER! 

Authentic English hand -crafted model 
made of heavy -gauge metal, powered 
by steam so you can run it forward. 
backward, regulate speed, pull other 
models, lock roller and run engine 
independently. Just set steering or 
use the 12" extension steering rod 
and drive it yourself! The fun even 

includes a traditional black chimney for the exhaust, which 
can power the mighty whistle. To run, fill the safe vaporizing 
spirit lamp w wood alcohol (not inch. 
No. 71,934 EH (4 Ib.; 10'4x6x7 ") _.. $35.00 Ppd. 

TOTAL KIRLIAN 
PHOTOGRAPHY SET 

Explore "aura" photography w/ 
superb new self-contained Kirlian 
Electrophotography Research Unit. 
Terrific value - introduced at 
$99.95 ($140 in Sept.)! Has every- 
thing but vinyl photo changing 
bag. Ideal for color or b &w 35mm, 
sheet or Polaroid film for photos 

up to 5x7" all without camera or lens. Variable voltage 12v 
to 32kv. Ultimate safety design -fully encased in plastic; 
patented electronics. Instrs. 
No. 72,104 EH (3x5 /ex77/e ") $99.95 Ppd. 
No. 42,240 EH (CHANGING BAG) $6.50 Ppd. 

LOW COST 

7)( INFRA -RED VIEWER 

For Infra -red crime detection sur- 
veillance, security system align- 
ment, I.R. Detection, laser check- 
ing, nite wildlife study, any work 
req.I.R. detection & cony. to visible 
spectrum. Self cont. scope w /every- 
thing incl. I.R. light source. 6v 

or 12v power, 6032 I.R. converter tube, f/4.5 objective lens, 
adjust. triplet eyepiece. Focuses from 10' to infinity. 
No. 1659 EH (11x14' /4X3 ") $275.00 Ppd. 
WITHOUT LIGHT SOURCE 
No. 1648 EH $225.00 Ppd. 

SUPER POWER 

FOR ANY AM RADIO 

New antenna assist turns a tiny 
transistor into a tiger, has pulled 
in stations 1000 miles away! Just 
set it beside your radio (no wires, 
clips, grounding) and fine -tune 
Select -A- Tenna's dial to same fre- 
quency - "Gangbusters "! Terrific 

for sportsmen, vacationers. Great for clearing weak signals 
in radio depressed areas, off -coast islands, stations in crowd- 
ed frequencies. Solid state -uses no electricity, batts., tubes. 
Works almost forever. 
Stock No. 72,095 EH $15.95 Ppd. 

ELECTRONIC DIGITAL 
STOPWATCH: $69.95 
A price breakthrough! New pocket 
size 4 oz. timer sect. to 2 °0 of 
last digit (1 /100 sec. increments). 
Compares with others twice the 
price! Instant error -free read-outs 
to 9999.99 sec. (over 23V4 hr.). 
Starts, stops, re- starts (accum- 

ulates). Mechanical pushbutton & electrical remote on /offs 
w/ any 3.5 -150v AC /DC source. Plug -in jack. Incls. 9v batt. 
Solid state. 
No. 1943 EH (21/4x4Vax7h") $69.95 Ppd. 
DELUXE 2 EVENT STOPWATCH (t 0.01% OF LAST DIGIT) 
No. 1653 EH ._.. $149.95 Ppd. 

COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 

EDMUND SCIENTIFIC CO. 
How Many Stock No. 

300 Edscorp Building, Barrington, NJ. 08007 

Description Price Each Total 

PLEASE SEND GIANT 
FREE CATALOG "EH" 

Charge my BankAmericard 

El Charge my Master Charge Add Handling Chg.: $1.00, Orders Under $5.00 500, Orders Over $5.00 

Interbank No. I 
I enclose check Dmoney order for TOTAL $ 

My Card No Is O 
HA__ 11 1 1 1 1 1 1 1 I Il Signature_ 

Card Expiration Date 

30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied o return 
any purchase in 30 days for full 
refund. $15.00 minimum 

Name 

Address 
City State Zip 
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llhd only to the III. 

Manufacturers of high 

The new Shure M95ED phono cartridge combines an Lltra-flat 20- 20,000 Hz 
frequency response and extraordinary trackability with an utterly affordable 
price tag! To achieve this remarkable feat, the same hi -fi engineering team 
that perfected the incomparable Shure V15 Type Ill cartridge spent five 
years developing a revolutionary all -new -nterior pole piece stru :ture for 
reducing magnetic losses. The trackability of the M95ED is second only to 
the Shure V -15 Type Ill. In fact, it is the new "Number 2" cartridge in all 
respects and surpasses much higher priced units that were considered 
"state of the art" only a few years ago. Where a tempoary austerity budget 
is a pressing and practical consideratior, the M95ED can deliver more 
performance per dollar than anything you've heard to date. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
H Canada A C Simmonds & Sons Limited FIIMEMEI- 

fidelity components, microphones, sound systems and related circuitry. 
Circle 80 on reader set ice card 



A question for the professional TV Service Technician 

What is the signal HOW? 

After all the amplifying, levelling, compensating and distributing .. . 

is it what it is supposed to be? 

You are a professional TV Service Technician ... and see this "wire 
coming out of the wall" all the time. Maybe you assume that the signal 

is O.K.... but do you know? 

Now you can put an end to your guessing about the signal level. 

Here is a field strength meter designed exclusively for you ... at the right 
price! 

MEZZERTM Mode/ Tb'S 

Simple to operate, minimum of operating 
adjustments. 

Principle of operation similar to output 
meter and attenuator system of expensive 
signal generators. 

Standard signal level for proper color re- 

ception (1mV to 4mV - OdBmV to + 12 

dBmV) clearly indicated for instant identi- 
fication. 

Measures signals from 300uV to 30,000uV. 

Uses ordinary 9v transistor batteries, low 

current consumption ensures low cost per 

measurement. 

IC amplifier and meter driver circuits. 

Electronic voltage regulation. 

Quasi -peak detector. 

LED IC battery status system, shows when 

batteries are below operating voltage. 

Sturdy, high impact ABS plastic case for 
field use. 

Made in USA. 

service dealer net $69.95 

Castle products - advanced technology - modern 
styling - and they work! 

See your stocking distributor ... or write for more 
details and, complete specifications. - 

CASTLE TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) 561 -6354 

Circle 81 on reader service card 




